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INTRODUCTION

WE PRESENT YOU FKL'S PROGRAM OF ROLLER BEARINGS.

IT THE FIRST PART OF THIS CATALOGUE BEDDINGS ARE GENERALLY DEFINED, FOLLOWED BY
NECESSARY STEPS AND TECHNICAL DATA WHICH ARE SUFFICIENT FOR THE CATALOGUE.
FURTHERMORE, FKL BEARINGS OF COMMON PRODUCTION PROGRAM, AS WELL AS SPECIAL
PRODUCTION PROGRAM ARE PRESENTED, SO THAT POTENTIAL USER COULD SEE OUR
CAPABILITIES. SECTION CONTAINING TABLES INCLUDES INTRODUCTORY TEXTS AND DRAWINGS
WITH SPECIFIC DATA FOR ALL BEARING TYPES. DYNAMIC AND STATIC CARRYING CAPACITY IS
CALCULATED ACCORDING TO ISO 281 AND ISO 76 INCLUDING THE INCREASE OF CARRYING
CAPACITY DUE TO THE APPLICATION OF HIGH QUALITY STEEL FOR BEARINGS AND GOOD
TECHNOLOGICAL PROCEEDINGS IN FKL.

THE MAIN PART OD FKL'S PRODUCTION PROGRAM ARE ADJUSTABLE BALL BEARINGS AND
BEARING UNITS FOLLOWING CURRENT DEMANDS IN DIFFERENT FIELDS OF INDUSTRY FOR
LABOR SAVING BY GROWING OF INTEGRATION OF PARTS INTO UNITS AND UNITIZATION.
GREATER COMPACTNESS IS CONTINUOUSLY DEMANDED BY DESIGNERS AS WELL AS
MAINTENANCE-FREE OPERATION AND UNIFICATION. FKL CONTINUES TO OFFER TO THE
CUSTOMERS PRODUCTS THAT MEET THE WIDEST RANGE OF THEIR REQUIREMENTS. AS
BACKGROUND INFORMATION TO THOSE REQUIREMENTS, THIS CATALOGUE CONTAINS REVISED
AND RENEWED TABLES OF ADJUSTABLE BALL BEARINGS AND BEARING UNITS. IT ALSO
CONTAINS FKL RADIAL BALL BEARINGS, ANGULAR CONTACT BALL BEARINGS, ROLLER
BEARINGS, NEEDLE ROLLER BEARINGS, SPHERICAL ROLLER BEARINGS, AS WELL AS DIFFERENT
GROUPS AND TYPES OF SPECIAL PROGRAMS AND BEARING ADAPTERS.

WE HOPE THAT THIS CATALOGUE WILL ENABLE YOU TO SELECT THE MOST APPROPRIATE
BEARING OR BEARING UNITS ACCORDING TO YOUR NEEDS IN TERMS OF FUNCTION AND
ECONOMY. HOWEVER, IF YOU REQUIRE ANY FURTHER ASSISTANCE PLEASE CONTACT FKL; OUR
ENGINEERS AS WELL AS COMPUTER PROGRAMS SUPPORT WILL SUPPLY QUICKLY WITH ALL
NECESSARY INFORMATION.

WE ARE DD FKL, 21235 TEMERIN, INDUSTRIJSKA ZONA BB, YUGOSLAVIA
ALL COMMERCIAL AND TECHNICAL INFORMATION ON OUR PHONES: +381-21-843387
+381-21-843290
+381-21-842777
FAX: +381-21-842650
E-mail: fki@eunet.yu
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The aims of the construction of beddings are: long service life, high level of security and economic praticality.
To achieve this, the constructor should know the condition under which beddings operate and the
requirements they should meet. Not only the appropriate type and bearing construction should be selected,
but the type of bedding and its surroundings, such as shaft, housings, tightening, sealing, lubricating parts
should be defined as well. Therefore, all the items that make the bedding fit for given conditions should be
provided.

Process of construction follows a defined sequence. It begins with determining, as accurate as possible, all
influencing factors. Then the type, size and sequence of bearning are selected, at the same time considering
various alternatives. Next, the bearings are selected (with their labels, dimensions, tolerances, clearances,
and cage types...), link types (mounting base, tightening, sealing...) and Ilubrication. mounting and
dismounting are taken into account.

1.0 THE CONSTRUCTION OF BEDDINGS

1.1 INFLUENCES

The folowing should be known:

-machine or device and the bedding position

-working conditions (forces, speeds, mounting space, temperatures, surrounding conditions, position of the
shaft, element rigidity...)

-requirements (service life, accuracy, noisiness, friction and operating temperatures, lubrication and
maintenance, mounting and dismounting...)

-commercial data (expense limits, quantities...)

In each of the following steps for the defining of beddings, the following steps should be taken into consideration:
-choice of bearing type

-choice of bearing sequence

-determinantion of bearing size (service life, static security)

-determination of bearing data

-deteermination of surrounding parts

-lubrication and maintenance

-mounting and dismounting

Previose experiences and ready-made solutions should be used, as well as specific publications intended for
the designers of beddings.
This catalog contains only guidelines for the process of defining beddings.

1.2. CHOICE OF BEARING TYPE

Different bearing type have different special characteristics and advantages. Table 1 which repressent the
parallel inspection, as well as the following text give only a rough insigt. More details are given in the
introductory text followed by bearing tables.

Spacial requirements

Usually in the previous design process one of the main measures was determined (usually shaft diameter).
Ball bearings, and especially needle roller bearings require less space for the same shaft diameter than roller
bearings and spherical roller bearings do. Also within certain bearing types there are different diameter and
width sizes.

Radial carrying capacity

Bearings intended for accepting mostly radial forces are radial bearings. They have a nominal contact angle
®0<45°. Roller bearings are suitable for receiving high radial forces where they can also accept certain axial
forces, except for N and NU.

Axial carrying capacity

Bearings intended for receiving mostly axial forces are axial bearings. Their nominal contact angle is a0>45°.
Axial ball bearings and axial ball bearings with angular contact can accept axial forces in one or both
directions, depending on its construction. For extremely high axial forces, axial roller bearings and axial
spherical roller bearings are suitable.

One-way axial spherical roller bearings and axial ball bearings with angular contact can accept combined
(axial and radial) forces, while others can accept only axial forces.

FKL does not serially manufacture axial bearings, except when there is a specific request for them.



Length compensation inside the bearing

A bedding, which usually consists of a locating bearing (Ger. FESTLAGER) and a floating bearing (Ger.
LOSLAGER), compensates its deviation in length and dilatation using the floating bearing. For floating
bearings the ideal type of roller bearings are types N and NU which compensate lengths by the means of
internal displacements. Therefore both rings of these bearings can have compact fit (which is always better
for bearing performance).

Length compensation through light fit

Permanent bearings, such as radial ball bearings or spherical roller bearings, can be mounted as floating
bearings so that one of the rings (the one that accepts the dot-force) is lightly fitted, so it can compensate
lengths by moving inside the housing (or shaft).

Bearing separability

With some bearings, rings can be removed from the set and installed separately, ring with a sequence of
roller units on one hand, and the second ring on the other. This is especially suitable when both rings need to
have a compact fit.

Bearings that can be separated are, for example, bearings with 4 contact points, roller bearings, cylindrical
roller bearings with taper roller, most axial bearings...

Accuracy

In most fields of application, bearings with regular accuracy rate PN are suitable. Where requirements for
accuracy are high (spindles of tool machines), bearings manufactured with higher rates of accuracy P6, P5,
P4 or special bearings are used.

Angular adjustability

Axis non-agreement between journals, due to processing by two contractions, or axis non-agreement of the
housings which are separately mounted, cause additional bearing load. Some bearing types easily bare
these axis non-agreements, i.e. they can adjust their angle more than others can. Those are mostly bearings
with the spherical raceway of outer ring, such as spherical roller bearings, or bearings that have spherical
jacket of outer ring that fits into the housing with spherical hole, as is the case with FKL's Y bearings. Angular
adjustability rates are given in the introductory text, along with the bearing tables.

Revolution numbers

Reference revolution numbers in bearing tables indicate how certain types are suitable for high speeds.
Generally speaking, for higher speeds most appropriate are single row radial and angular ball bearings. The
important issues here are accuracy of the bearing, together with mounting parts, as well as the material and
the construction of the cage. Bearings with contact sealing have smaller permitted revolution numbers than
the same bearing type without sealing.

Requirements for noiselessness

Noiselessness is required with small electric machines, office machines, domestic appliances etc. FKL radial
ball bearings can satisfy most of these cases, especially if during their fitting they are axially adjusted with
springs.

Tapered hole

Bearings with tapered holes can easily be mounted and dismounted directly onto tapered journals, as well as
onto cylindrical journals, using tightening saddle. Certain FKL bearings can be delivered, if requested, in the
K construction (tapered hole 1:12) and with a suitable tightening saddle, type H.



Table 1. Review of construction characteristics and suitability for different
types of bearing
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Closed bearings

These bearings significantly ease the design of beddings. They can be closed with noncontact sealings
(covers) or contact sealings. They are filled with grease, usually in a quantity which is enough for the entire
service life, so maintenance is not required. FKL Y bearings are closed on both sides (or one) with one from
several available types of sealings. FKL's radial ball bearings can also be delivered in two types: open and
closed.

Rigidity

Rigidity is the bearing tolerance to elastic deformities under the influence of forces. This rigidity is desirable
with the beddings of tool machines; that is why bearing pre-loading is often used in order to increase rigidity.
Roller bearings are more rigid than ball bearings, due to the conditions of contact between roller units and
raceways.

Low level of friction

It secures lower operating temperatures and service life of bearings. Bearings that are characterized by low
level of internal friction are radial ball bearings (without contact sealings), single row ball bearings with
angular contact, and radial loaded roller bearings with cages. Relatively high level of friction exists with
bearings with contact sealings, roller bearings and needle roller bearings with full sequence of roller units,
and axial roller bearings (sliding instead of rolling).

The table 1 represents the parallel inspection of advantages of different bearing types, in reference to the
above stated characteristics. The matrix gives only a rough insight, while the details will be given in the
following text, as well as in the introductory texts regarding bearing tables.

1.3 MOUNTING OF THE BEDDING

At least two bearings are necessary so that the rotating shaft can lean, radially and axially, onto the locating
elements, for example, housings. How these two supports will be resolved, i.e. with locating or floating
bearings, depends on bedding requirements, There are three basic types:

1.3.1. Bedding with locating and floating bearing

Due to inaccurate construction and thermal dilatations, the distances between journals and housing mounting
bases are not always equal. This difference is compensated through the floating bearing. Roller bearings,
types NU and N, are ideal for floating bearings, because they enable the sequence of rollers to move axially
along the ring without bolt. Other bearing types can also be fitted as floating ones, if there is a light fitting of
the ring which is exposed to dotted load (usually the outer ring), so that it can compensate deviation in length
by moving axially inside the housing (i.e. along the journal). Therefore, these bearings are not subjected to
axial force, but only to radial one. On the other hand, locating bearing guides the shaft in axial direction and it
accepts axial forces (only them or radial ones, too). If the shaft is supported with more than one bearing, only
one is fitted as static. The choice of locating bearing depends on the size of axial force and axial guidance
requirements. Locating bearing must be axially well tightened to the housing, as well as to the shaft.
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Just like locating bearings, radial bearings are also convenient if they can receive combined forces, for
example, radial ball bearings, spherical roller bearings, as well as double-row bearings, and single-row paired
ball bearings with angular contact (O or X order) and taper roller bearings.



1PRGL(®)
1.3.2. Adjusted bedding

According to the rule, it consists of two symmetrical ball bearings with angular contact or two taper roller
bearings. Axial clearance or pretension is adjusted during the mounting. As a rule, these are beddings from
which accurate guidance (of tool machine' shafts) is required. Bearings are placed in O or X order. O order
provides better support than X order.
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Fig. 2. Adjusted bedding

1.3.3. Floating bedding

Especially economical in cases when accurate axial guidance of shafts is not required. Shaft can move
axially in relation to housings for the amount of axial clearance which should compensate temperature
dilatations and axial inaccuracies. Radial ball bearings and spherical roller bearings are convenient for this.
Outer ring of the bearing is usually positioned inside the housing so that it allows axial movement. If type NJ
roller bearings are used, the compensation takes place inside the bearing itself, and the rings have compact
fit.
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Fig. 3. Floating bedding



1.4 DETERMINATION BEARING SIZE ACCORDING TO ITS SERVICE LIFE
Service life of ball bearings can be determined as accurate as drive conditions are.

1.4.1. Nominal service life according to ISO
The equation is:

cy c
Lio= (—j or = |_101/ P

=]

Where:

L nominal service life, millions of revolutions
10

C dynamic carrying capacity, N

P equivalent dynamic force on the bearing, N

p service life equation exponent

for ball bearings: p=3
for roller bearings: p=10/3

Matching values for the relation between forces C/P and service life L10 can be derived from the following
tables or nomograms. When the number of revolutions does not change, service life is usually expressed in
working hours according to this equation:

1000000{ C |
Lioh="%0n P

That is:

1000000
Lion= 60-n Lio

Where:

L X nominal service life, working hours
10|

n number of revolutions, min?

Values for L1oh, depending on the relation between forces C/P and the number of revolutions n, can be read
from the nomogram 1.

In case of motorway vehicles and railway rolling stock , the bearing service life, and especially the service life
of wheels' beddings, is shown in kilometers made. The equation used is:

z-D
LlOS: 1000 LlO
Where:
L10 nominal service life, millions of km
s
D wheel diameter, m

In swiveling motion, when the bearing is not rotating, but swivels for the angle +/-y around medial position
(Fig. 4), then the following equation is used for the service life:

180
Ligosc= 2.9 Lo
Where:
L nominal service life, millions of swivelings
100sC
Y a half of the swivelling angle, degree

When swiveling angle vy is too small, calculation of nominal service life L10osc is not appropriate.
Total swaying speed is 4y from 1 to 4.



Diagram 1. The nomogram for determination of nominal service life
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Swiveling angle

Fig. 4. Swiveling angle

1.4.1.1 Requisite basic rating life

When determining the bearing size it is general practice to base the calculations on the basic rating life (L1o)
life, so that it is essential that the required basic rating life for the application under consideration is known.
This requisite basic rating life usually depends on the type of machine, and the requirements regarding
duration of service and operational reliability. Table 2 gives the guide to values for the requisite basic

operating life Lio i.e. and table 3 for Lios.

Table 2. Guide to values of requisite basic rating life L1oh for different classes machines

Class of machines

L1oh - operating hours

Household machines, agricultural machines, instruments, technical apparatus for
medical use

300... 3000

Machines used for Short periods or intermittently: Electric hand toals, lifting tackle
in workshops, construction machines

3000... 8000

Machines to work with high operational reliability during short periods or
intermittently: Lifts (elevators), cranes for packaged goods or slings of drums,
bales etc.

8000... 12000

Machines for use 8 hours per day but not always fully utilised: Gear drives for
general purposes, electric motors for industrial use.

10000... 25000

Machines used 8 hours per day and fully utilised: Machine tools, woodworking
machines, machines for the engineering industry, cranes for bulk materials,
ventilator fans, conveyor belts, printing equipment, separators and centrifuges

20000... 30000

Machines for continuous use 24 hours per day: Rolling mill gear units, medium
sized electrical machinery, compressors, mine hoists, pumps, textile machinery

40000... 50000

Water works machinery, rotary furnaces, cable stranding machines, propulsion
machinery for ocean-going vessels

60000... 100000

Machines for continuous use 24 hours per day with high operational reliability:
Large electric machinery, power station plant, mine pumps and mine ventilator
| fans, tunnel shaft for ocean-going vessels

oko 100000

10
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Table 3. Guide to values of requisite basic rating life L10s for road and rail vehicles

Type of vehicle L10s (1000000 km)
Wheel hub bearing for road vehicles: 0,3

Private cars, Commercial vehicles, buses 0,6

Axle box bearings for rail vehicles:

Goods wagons (to UIC specification based on continuously acting maximum axle 08

load), freight cars '
Suburban stock, tramcars 1,5

Main line passenger carriages 3

Main line motor units 3.4

Main line diesel and electric locomotives 3..5

1.4.1.2. Influence of operating temperature on bearing material

At elevated temperatures dynamic load carrying capacity is reduced. The reduction in dynamic load carrying
capacity at different temperatures is taken into account by . multiplying the basic dynamic load rating C by a
temperature factor obtained from the following table:

Table 4. Temperature factor

Bearing temperature (°C) 150 200 250 300
Temperature factor 1,00 0,90 0,75 0,60

The satisfactory operation of bearings at elevated temperatures also depends on whether the bearings have
adequate dimensional stability for the operating temperature, whether the chosen lubricant will retain its
lubricating properties and whether the materials of the seals, cage etc. are suitable.

1.4.2 Adjusted rating life equation according to ISO

In the life equation the influence of bearing load on the life of a given bearing is considered. It may, however,
be desirable to consider other factors influencing bearing life in more detail. In 1977, ISO introduced a
revised life equation to this end. This adjusted rating life equation is:

c)P
Lha=aiaras|

P

or simply

Lha=a;18,83L49

where

Lna adjusted rating life, millions of revolutions, (index n represents the difference between the requisite
reliability and 100%)

a life adjustment factor for reliability

a life adjustment factor for material

as life adjustment factor for operating conditions

n By reliability is meant the probability that a bearing will attain or exceed a specified life.
11



Diagram 2. Cinematic viscosity needed at working temperature
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A calculation of the adjusted rating life Lna presupposes that the operating conditions are well defined and
that the bearing loads can be accurately calculated.

For the generally accepted reliability of 90%, and for the bearing materials to which the C values correspond,
and for the normal operating conditions, ai=a;=az=1, then the equations for the basic and adjusted rating
lives become identical.

Life adjustment factor a;
Values of life adjustment factor a; are given in Table 5.

Table 5. Values of life adjustment factor a1

Reliability (%) Lna a
90 Lioa 1
95 LSa 0y62
96 L4a 0,53
97 Lsa 0,44
98 LZa 0,33
99 Lia 0,21
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Diagram 3. Working kinematic viscosity depending on working temperature and basic oil
viscosity at 40°C
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Life adjustment factor a,
Life adjustment factor a; is taken 1, higher values of a, can, however, be applied to bearings made of special
steel, different to the one used for serial production of bearings.

Life operating conditions factor az

The operating conditions factor as is essentially determined by bearing lubrication provided bearing operating
temperatures are not excessive. Changes in material properties at elevated temperatures are accounted for
by reducing the basic dynamic load ratings according to the table 4. The efficiency of Iubrication is primarily
determined by the degree of surface separation in the rolling contacts of the bearing. If an adequate load-
carrying lubricant film is to be formed, the lubricant must have a given minimum viscosity at the operating
temperature, i.e. the temperature of the bearing in operation. Under the cleanliness conditions normally
prevailing in an adequately sealed bearing arrangement, the as factor is based on the viscosity ratio . This is
defined as the ratio of the actual viscosity v to the viscosity vi required for adequate lubrication, both values
being kinematic viscosities at the operating temperature. The viscosity vi required at the operating
temperature to ensure adequate lubrication can be determined from Diagram 2 depending on the bearing
size and number of revolutions. The diagram applies to mineral oils but it is also valid for greases based on
mineral oils and in this case the value of v1 obtained gives the requisite base oil viscosity at the operating
temperature.
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For bearings which perform oscillating movements (+/-y) see fig. 4, instead of rotating, an equivalent
rotational speed must be used in Diagram 2. This speed can be obtained using:

2y
n :Enosc

where

n equivalent rotational speed, min*

Nosc frequency of oscillation, cycles/ min

Y oscillation amplitude (angle of maximum deviation from center position), degrees

When the operating temperature is known from the experience or can otherwise be determined, the
corresponding viscosity at the internationally standardised reference temperature of 40°C can be obtained
from Diagram 3. The ISO viscosity classes for lubricating oils and the pertinent viscosity ranges at 40°C are
given in Table 6. The standard grease used by FKL for greased and sealed bearings has a base oil viscosity
of approximately 70 mm?/s.

Combination of life adjustment factors a; and as

Since factors a; and az are interdependent, they are replaced in the adjusted life equation by the combined
factor a3 for material and lubrication, so that the equation is:

Lha=21823L10

Provided cleanliness is normal, values of az3 can be obtained from Diagram 4 as functions of the viscosity
ratio k=v/vi.

If lubricants containing additives of the EP type are used in the area «<I, higher values may be obtained
(shaded area).

Table 6. Basic viscosities for different oils

Viscosity classes Kinematic viscosity at 40°C

acc. to ISO mm?/s

ISO VG 2 2,2 1,98 2,42
ISO VG 3 32 2,88 3,52
ISO VG 5 4,6 4,14 5,06
ISO VG 7 6,8 6,12 7,48
ISO VG 10 10 9,00 11,0
ISO VG 15 15 135 16,5
ISO VG 22 22 19,8 24,2
ISO VG 32 32 28,8 35,2
ISO VG 46 46 41,4 50,6
ISO VG 68 68 61,2 74,8
ISO VG 100 100 90,0 110
ISO VG 150 150 135 165
ISO VG 220 220 198 242
ISO VG 320 320 288 352
ISO VG 460 460 414 506
ISO VG 680 680 312 748
ISO VG 1000 1000 900 1100
ISO VG 1500 1500 1350 1650
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Diagram 4. Factor azs depending on x
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1.4.3 New SKF life theory - life equation

The classic life equation standardized by SFK has been expanded to take account of the fatigue load limit
and several other factors related to lubrication and contamination. The fatigue load limit P, is a new concept.
It represents that load below which fatigue will not occur in the bearing if the ideal conditions (considering the
greasy layer and purity of the bearing) are present there. Values of Py will be found in the bearing tables.

This has been introduced since it has been noticed (in practice) that bearings can obtain much longer life
than they obtain from classic calculation, particularly at lower loads. The calculation of the new life equation
according to SKF prevents the unnecessary over-dimensioning of the bearing. FKL advises the application of
this calculation.

So, the simplified equation for the adjusted rating life - according to SKF is:

c\
Lna=aiaskr P

or simply

Lha=218skr Lao

where

Lhaa adjusted rating life to new life theory, millions of revolutions
a life adjustment factor for reliability

askr life adjustment factor based on new life theory

Life adjustment factor askr

This factor represents a very complex relationship of several factors including lubrication conditions and is
related to the viscosity ratio k. Values of askr can be obtained from diagrams 5, 6, 7 and 8 depending on k
and n¢(Pu/P). The diagrams are drawn for typical values of a general safety factor of the type normally
associated with fatigue load limits for other mechanical components. The value of this factor depends on the
bearing type. The diagrams are drawn for typical values of safety factors and for lubricants without additives
of the EP type. If the lubricant with these additives is applied, then if k<I, the use of lubricants containing such
additives may extend bearing life. The maximum extension which may be obtained can be estimated by
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multiplying the askr factor by (4-3 k) before inserting in the equation (without the EP additives), and with such
extended value it enters the formula for Lnaa. It is doubtful, however, if any improvement will be obtained with
EP additives under contaminated conditions. Therefore, it is recommended that the factor (4-3 k) is not used
for nc values below 0,5. The value of (4-3 k) askr should never exceed the value of askr obtained from the
diagrams for k=1.

Adjustment factor nc for contamination

This factor has been introduced to take account of contamination. The influence of contamination on bearing
fatigue life depends on a number of parameters, including bearing size, relative lubricant film thickness, size
and distribution of solid contaminant particles, type of contaminant (soft, hard) etc. The influence of these
parameters on bearing life is complex and many of the parameters are difficult to quantify. It is, therefore,
difficult to allocate precise values to nc which would have general validity. However, some guidance will be
found from table 7.

Table 7. Values of adjustment factor n. for different degrees of contamination

Condition e D

The largest cleanliness 1
(Teilchengrosse der Veunreinigungen in der Grossenordnung der
Schmierfilmdicke) - Debris size of the order of the lubricant film thickness

Very clean 0,8
Conditions typical of bearings greased for life and sealed

Normal 0,5
Conditions typical of bearings greased for life shielded

Contaminated 0,5...0,1

Conditions typical of bearings without integral seals; coarse lubricant filters
and/or particle ingress from surroundings

Heavily contaminated” 0
D The scale for 1 refers only to typical solid contaminants. Contamination by water or other fluids detrimental
to bearing life is not included.

2 Under extreme contamination, values nc can be outside the scale, resulting in a more severe reduction of
life than predicted by the equation for Lnaa.

The example of the life calculation

The radial single-row ball bearing 6210 is to operate under constant radial load of 6000 N at the number of
revolutions n=4500 min™. Oil lubrication is to be used, the il having a kinematic viscosity v=18 mm?/s at the
operating temperature. The desired reliability is 90% and it is assumed that the conditions are ultra-clean.
What will be the Lio, Lna @nd Lnaa lives?

a) Basic rating life Lio (for 90% reliability)

(8]
10 =

From the bearing tables, the basic dynamic load rating for bearing 6210, C=35100 N is obtained. Since the
load is purely radial, P=Fr=6000N, so it follows:

] [35100)3
{6000

200 millions of revolutions.
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Diagram 5. Factor a ser for radial ball bearings
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For x > 4 use k = 4 line.
For n¢(Pu/P) gravitating to zero, for every «, value, a ksr gravitates to 0.1.
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Diagram 6. Factor a ser for radial roller bearings
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For x > 4 use k = 4 line.
For n¢(Pu/P) gravitating to zero, for every «, value, a ksr gravitates to 0.1.
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Diagram 7. Factor a ser for axial ball bearings
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For « > 4 use k=4 line.
For nc(Pu/P) gravitating to zero, for every «, value, a ksr gravitates to 0.1.
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Diagram 8. Factor a ser for axial roller bearings
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For x > 4 use k=4 line.
For nc(Pu/P) gravitating to zero, for every «, value, a ksr gravitates to 0.1.
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b) Adjusted rating life Lna

Lna = ar'@2s’lao

As areliability of 90% is required, the Lioa life is to be calculated and a;=1 (see the table 5). The factor a3 is
obtained as follows:

According to the values d and D which are obtained from the bearing 6210 table, it should be calculated
dm=0,5(d+D)=0,5(50+90)=70 mm. From Diagram 2, for a speed of 4500 min™, the requisite kinematic
viscosity at the operating temperature is vi=8mm?/s. For the requisite oil viscosity k=v/v1=18/8=2,2 from
diagram 4 «=2,2 gives a»3=1,7. Therefore, it follows:

L10a=1-1,7-200=340 millions of revolutions.

¢) Lnaa life according to new life theory:

Lhaa=a1askrlLio

As the desired reliability is 90%, a;=1. From the table of the 6210 bearing P,=980 N, therefore it follows
Pu/P=980/6000=0,16. For ultra-clean conditions applies the factor n.=1. Therefore, for k=2,2 from diagram 5
(for radial ball bearings) askr=7 and finally:

L10aa=1-7-200=1400 millions of revolutions.

To obtain the corresponding lives in operating hours it is necessary to multiply the values under a), b) and c)
by 1000000/60n where n=4500 min™. The different lives are then:

Lion = 740 operating hours

Lioan = 1260 operating hours

L10aah = 5180 operating hours

If the example were to be calculated for contaminated conditions such that n.=0,02; then askr would be 0,25
and L10aa=1-0,25-200=50 millions of revolutions, i.e. L10an=185 operating hours.

Remarks for application

As already explained, the equation derived from the new theory presented here gives an over-simplified
result, even if the operating conditions are accurately known. Because of this over-simplification it has been
considered meaningful to use values of askr in excess of 50. Moreover, there is insufficient knowledge at the
present time for precise values having any general validity to be allocated to nc. However, this calculation can
be used to study the influence of various parameters and will give an indication whether it is worthwhile to
have a more detailed calculation mode.

The use of more complex calculations makes sense only if the operating conditions are well known and well defined,
otherwise any errors in input data can be magnified in the life predictions. So, little benefit will be gained by making the
more complex calculations with sophisticated computer programs incorporating new life theory then.

1.4.4 Calculation of dynamic bearing loads

The loads acting on the bearing can be calculated according to the laws of mechanics if the external forces
(e.g. forces from power transmission, work forces or inertia forces) are known or can be calculated. When
calculating the load components for a single bearing, the shaft is assumed to be a beam resting on rigid,
moment-free supports for the sake of simplification. Elastic deformations in the bearing, the housing or the
machine frame are not considered, nor are the moments produced in the bearing as a result of shaft
deflection. These simplifications are necessary if a bearing arrangement is to be calculated using readily
available aids such as pocket calculators. The satandanrdised methods for calculating basic load ratings and
equivalent bearing loads are based on similar assumptions.

It is possible to calculate bearing loads based on the theory of elasticity without making the above
simplifications but this requires the use of a powerful computer and lengthy complex programs. The bearings,
shaft and housings are considered as resilient components of a system which consists of certain elastic
components.

Those external forces which arise, for example, from the inherent weight of the shaft and the components
which it carries, or from the weight of a vehicle, and the other inertia forces are either known or can be
calculated. However, when determining the work forces (rolling forces, cutting forces in machine tools, etc.),
shock forces and additional dynamic forces, e.g. as a result of unbalance, it is often necessary to rely on
estimations based on experience gained with similar machines or bearing arrangements.
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With a gear train, for example, the theoretical tooth forces can be calculated from the power transmitted and
the design characteristics of the gear teeth. However there are additional dynamic forces, produced either in
the gear itself or by the input drive or power take-off. Additional dynamic forces in gears result from errors of
from of the teeth and from unbalance of the rotating components. Because of requirements for quiet running,
gears are made to high standards of accuracy and these forces are generally so small that they may be
neglected when making bearing calculations. Additional forces arising from the type and mode of operation of
the machines coupled to the gear can only be determined when the operating conditions are known. Their
influence on the rating lives of the bearings is considered by using an "operation" factor which takes into
account shock loads and the efficiency of the gear. Values of this factor for different operating conditions can
usually be found in information published by the gear manufacturer.

For belt drives it is necessary to take into account the effective belt pull (circumferential force) which is
dependent on the transmitted torque when calculating shaft or bearing loads. The belt pull must be multiplied
by a factor which is dependent on the type of belt, its preload, belt tension and any additional dynamic forces.
Values are usually published by belt manufacturer. However, should information not be available, the
following values can be used:

Toothed belts 1,1..1,3

Vee belts 1,2..25

Plain belts 1,5..45

The larger values apply when the distance between shafts is short, for heavy or shock type duty, or where
belt tension is high.

1.4.4.1 Equivalent dynamic bearing load

If the calculated bearing load F obtained using the above information is found to fulfill the requirements for
the basic dynamic load rating C i.e. the load is constant in magnitude and direction and acts radially on a
radial, bearing or axially and centrically on a thrust bearing, then P=F and the load may be inserted directly in
the life equations. In all other cases it is first necessary to calculate the equivalent dynamic bearing load. This
is defined as that hypothetical load, constant in magnitude and direction, acting radially on radial bearings or
axially on thrust bearings which if applied, would have the same influence on bearing life as the actual loads
to which the bearing is subjected.

Constant bearing load

Radial bearings are often subjected to simultaneously acting radial and axial loads. If the resultant load is
constant in magnitude and direction, the equivalent dynamic bearing load can be obtained from the general
equation:

P=XF: +YFa where

P equivalent dynamic bearing load, N
Fr actual radial bearing load, N

Fa actual axial bearing load, N

X radial load factor for the bearing

Y axial load factor for the bearing

An additional axial load only influences the equivalent dynamic load P for a single row radial bearing if the ratio
Fa/F: exceeds a certain limiting value e. With double row radial bearings even light axial loads are significant.

The same general equation is also applied for thrust bearings which can take both axial and radial loads, e.g.
spherical roller thrust bearings. For thrust bearings which can carry only purely axial loads, e.g. thrust ball
bearings and cylindrical and needle roller thrust bearings, the equation can be simplified, provided the load
acts centrically, viz.

P=F,

All information and data required to calculate the equivalent dynamic bearing load will be found in the text
preceding each bearing table section and in the bearing tables themselves.

Fluctuating bearing load

In many cases the magnitude of the load fluctuates. In order to calculate the equivalent bearing load, it is first
necessary to determine a constant mean load Fr, which would have the same influence on the bearing as the
actual fluctuating load.

If the load is made up of a number of forces which are constant for a given number of revolutions, but which
are different in magnitude from each other, a constantly fluctuating bearing load can be approximately
resolved into a number of constant single forces (5a), and the mean load can be obtained, as an
approximation, from
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[F3ust F3up+ Flusge..

Fm=3 U

where

Fm constant mean load, N

F1, Fo...  constant loads during Uz, Uz...revolutions, N

U total number of revolutions (U = Ui+Uz+...), during which loads Fi, F2 ... act

If bearing speed is constant and the bearing load direction is constant but the magnitude of the load
constantly fluctuates between a minimum value Fnin and a maximum value Fmax (5b), the mean load can be
obtained from

Fm= F min + 2 F max

If the load on the bearing consists of a load F1 which is constant in magnitude and direction (e.g. the weight
of arotor) and a rotating constant load F» e.g. an unbalanced load (5c), the mean load can be obtained from
Fm= fm‘(F1+ FZ)

Values for the factor fy can be obtained from fig 5d.
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Fig. 5. Different types of bearing load
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1.5 SELECTING BEARING SIZE USING THE STATIC LOAD CARRYING CAPACITY

Bearing size should be selected on the basis of the basic static load rating C, instead of on bearing life when
one of the following conditions pertains:

-the bearing is stationary and is subjected to continuous or intermittent (shock) loads; - the bearing makes
slow oscillating or alignment movements under load;

-the bearing rotates under load at very slow speed and is only required to have a short life (the life equation
in this case, for a given equivalent load P would give such a low requisite basic dynamic load rating C, that
the bearing selected on this basis would be subjected to considerable overloading in service);

-the bearing rotates and, in addition to the normal operating loads, has to sustain heavy shock loads which
act during a fraction of a revolution.

In all these cases, the permissible load for a bearing is determined not by material fatigue but by the
permanent deformation caused by the load at the rolling element/ raceway contacts. Loads acting on a
stationary bearing or one which is slowly oscillating, as well as shock loads on a rotating bearing which act
for only part of a revolution, produce flattened areas on the rolling elements and indentations in the raceways.
The indentations may be irregularly spaced round the raceway, or they may be evenly spaced at positions
corresponding to the spacing of the rolling elements. If the load acts for several revolutions of the bearing the
deformation will be evenly distributed over the whole raceway. The permanent deformations in the bearing
can lead to vibration in the bearing, noisy operation and increased friction; it is also possible that the internal
clearance will increase or the character of the fits may be changed. The extent to which these changes are
detrimental to bearing performance depends on the demands placed on the bearing in a particular
application. It is therefore necessary to ensure that permanent deformations cannot occur, or occur to a very
limited extent only, by selecting a bearing with a sufficiently high static load carrying capacity, if one of the
following demands has to be satisfied:

-silent running (e.g. for electric motors)

-vibration-free running (e.g. for machine tools)

-constant bearing friction torque (e.g. for measuring equipment and test apparatus) - low starting friction
under load (e.g. for cranes)

When determining bearing size based on static load carrying capacity a given safety factor s, which
represents the relationship between the basic static load rating C, and the equivalent static bearing load P, is
used to calculate the requisite basic static load rating.

Equivalent static bearing load

Loads comprising radial and axial components must be converted into an equivalent static bearing load. This
is defined as that load (radial for radial bearings and axial for thrust bearings) which, if applied, would cause
the same permanent deformation in the bearing as the actual load. It is obtained from the general equation

Po=XoFr+YoFa

where

Po equivalent static bearing load, N

Fr actual radial bearing load (see following), N
Fa actual axial bearing load (see following), N
Xo radial load factor for the bearing

Yo axial load factor for the bearing

When calculating Po, the maximum load which can occur should be used and its radial and axial components
inserted in the equation above. If a static load acts in different directions on a bearing, the magnitude of these
components will change. In such cases the components of the load giving the largest value of the equivalent
static bearing load should be used.

All information and data necessary for the calculation of the equivalent static bearing load will be found in the
text preceding each section of the bearing tables and in the tables themselves.
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Requisite basic static load rating
The requisite basic static load rating Co, can be determined from

Co =50 Po

where

Co basic static load rating, N

Po equivalent static bearing load, N
So static safety factor

Guideline values based on experience are given in Table 8 for the static safety factor so for ball and roller
bearings for various types of operation and requirements regarding smooth running. At elevated
temperatures the static load carrying capacity of bearings is reduced; further information will be supplied on
request.

Checking the static load carrying capacity

For dynamically loaded bearings which have been selected with reference to life it is advisable, where the
equivalent static bearing load is known, to check that the static load carrying capacity is adequate using
So=Co/Po. If the so value obtained is less than the recommended guideline value (see table) then a bearing
having a higher basic static load rating should be selected.

Table 8. Guideline values for static safety factor so

Rotating bearings .
. ! p . Non-rotating
Requirements regarding quiet running bearings
Type of operation unimportant normal high 9
Ball Roller Ball Roller Ball Roller Ball Roller
bearings bearings bearings bearings bearings bearings | bearings bearings
Smooth, 05 1 1 15 2 3 04 08
vibration-free
Normal 0,5 1 1 15 2 35 0,5 1
pongunced shockl - >15 225 215 23 22 24 >1 >

For spherical roller thrust bearings it is advisable to use so>4

D'Where the magnitude of the load is not known values of so which are at least as large as those quoted above
should be used. If the magnitude of the shock loads is exactly known, smaller values of so can be applied.

1.6 FRICTION IN AROLLING BEARING

The friction in a rolling bearing is the determining factor where heat generation in the bearing is concerned
and consequently for the operating temperature. The friction depends on the load and on several other
factors, the most important of which are the bearing type and size, the operating speed, the properties of the
lubricant and the quantity of the lubricant.

Total rolling resistance for bearings consists from rolling friction and sliding friction at rolling contact points, at
touching planes between rolling parts and cage, as well as drive planes for rolling parts or cage, lubrication
friction and rolling sliding friction of contact seals for closed bearings.

Approximate determination of friction momentum
Under certain presumptions (bearing load P=0.1 C, good lubrication, normal working conditions), friction
momentum within bearing may be approximated through friction coefficient p, using equation

M=05pnFd

where

M friction momentum, Nmm
n friction coefficient (Table 9)
F force on bearing, N

d shaft diameter, mm
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Table 9. Friction coefficient pfor different bearing types

Bearing type n

Ball bearings 0,00151)
Self-adjustable ball bearings 0,0010"
Slanted ball bearings

- single row 0,0020

- double rows 0,0024"
Bearings with 4 points touch 0,0024
Roller bearings

- with cage 0,00112)
- with full row of rollers 0,0020"2
Needle bearings 0,0025Y
Spherical bearings 0,0018
Conical roller bearings 0,0018
Axial ball bearings 0,0013
Axial roller bearings 0,0050
Axial needle bearings 0,0050
Axial spherical bearings 0,0018
YFor bearings with no contact sealings.

Awithout influence of axial load (Far0).

1.6.1 More accurate calculation of frictional moment

The following equations can be used for a more accurate calculation of the frictional moment, particularly
where operating conditions differ from those outlined above. The equations are valid provided that the
surfaces which are rolling on each other in the bearing are separated by a lubricant film. If the lubricant film
thickness is inadequate, the increased metallic contact means that the simple method of calculation given
here can no longer be used.

The total frictional moment of a bearing is obtained by adding the frictional moment Mo, which is independent
of the bearing load, and the load-dependent frictional moment M.

M=Mo+ M

For bearings fitted with rubbing seals and for axially loaded cylindrical roller bearings additional components
of the frictional moment must be taken into account see the following.

Load-independent frictional moment Mo

The frictional moment M, is not influenced by bearing load but by the hydrodynamic losses in the lubricant
and depends on the viscosity and quantity of the lubricant and also the rolling velocity. It dominates in high-
speed, lightly loaded bearings and is calculated using

M 0:10’7. fo.(v.n)2/3. d:?n
if v.n> 2000, or using
Mo=160 '10 " fo'dh
when v n<2000

where

Mo load-independent moment, Nmm

dm mean diameter of bearing = 0,5(d+D), mm

fo a factor (Table 10) depending on bearing type and lubrication

n bearing speed, min™

v kinematic viscosity of the lubricant at the operating temperature, mm?/s (for grease lubrication the

base oil viscosity should be inserted)
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Load-dependent frictional moment M1

The load-dependent frictional moment M, arises from elastic deformations and partial sliding in the contacts
and predominates in slowly rotating, heavily loaded bearings. It can be calculated from

b
My=f, Pldnm

where

My load-dependent moment, Nmm

dm mean diameter of bearing = 0,5 (d+D), mm

f1 a factor depending on bearing type and load (Table 11)
P1 the load determining the frictional moment (Table 11); N
a,b exponents depending on bearing type (Table 12)

Axially loaded cylindrical roller bearings

For cylindrical roller bearings which have to support an additional axial load, the equation given above for the
total frictional moment must be expanded to include the frictional moment M. which depends on the axial
load as follows:

M=Mo+ M+ M

M. can be calculated from

M 27 f 2' F a'd m

where

Mz axial load-dependent moment, Nmm

dm mean diameter of bearing = 0,5 (d+D), mm

f2 a factor depending on bearing design and lubrication (Table 13)
Fa axial bearing load, N

The values quoted for f, assume that the viscosity ratio k>1,5. Additionally, the ratio of the axial load to the
simultaneously acting radial bearing load (Fa/Fr) must not exceed 0,5 for EC design and single row full
complement bearings, 0,4 for the other bearings with cage, or 0,25 for double row full complement bearings.

Sealed bearings

Where bearings are fitted with rubbing seals the frictional losses arising from the seal may exceed those
arising from the bearing itself.

The frictional moment Ms of the seals for a bearing which is sealed at both sides can be estimated using the
following empirical equation

2
d+D ¢
3" f + 4
3
where
Ms frictional moment of seals, Nmm
d bearing bore diameter, mm
D bearing outside diameter, mm
fa afactor (Table 14)
fa a factor (Table 14)

The total frictional moment of a bearing sealed at both sides with rubbing seals thus becomes
M=Mo+M: +Ms

Where the bearing is sealed at one side only, Ms/2. should be used in the equation instead of Ma.
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1.6.2 Power loss and bearing temperature
The power loss in the bearing as a result of bearing friction can be obtained using the equation

Nr=105 ‘10 **M ‘n

where

Nr power loss, W

M total frictional moment of bearing, Nmm
n operating speed, min™

If the cooling factor (the heat to be removed from the bearing per degree temperature difference between
bearing and ambient) is known, increase of the operating temperature of the bearing can be obtained using

aT =NR
Ws
where
AT temperature increase (difference between bearing temperature and ambient), °C
Nr power loss, W
Ws cooling factor, W/°C

Starting torque

The starting torque of a rolling bearing is defined as the frictional moment which must be overcome in order
for the bearing to start rotating from the stationary condition. Generally the starting torque is approximately
twice as high as the load-dependent frictional moment M, although for taper roller bearings with a large
angle of contact (series 313 B, 322 B, 323 B. and T7FC) it can be up to four times as high and for spherical
roller thrust bearings up to eight times as high.
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Table 10. Factor f, for calculation of Mo
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fo faktor
Bearing type Grease . Oiled air Oil bath Oil bath for
lubrication ¥ lubrication vertical shaft
Oil injection
Ball bearing
-single row 0,75...2% 1 2 4
-double rows 3 2 4 8
Self-adjustable ball bearings 15..27 0,7..17 15..27 3..47
Slanted ball bearings
-single row 2 1,7 3,3 6,6
-double rows, single row in pairs 4 3,4 6,5 13
Bearings with 4 points touch 6 2 6 9
Roller bearings, with cage
-rows 10,2,3,4 06 15 2,2 2,29
-row 22 0,8 21 3 37
-row 23 1 2,8 4 4
Roller bearings, with full row of rollers
- single row 5% - 5 -
- double rows 10¥ - 10 -
Needle bearings 12 6 12 24
Spherical bearings
-row 213 3,5 1,75 3,5 7
- row 222 4 2 4 8
- rows 223,230,239 4,5 2,25 45 9
-row 231 55 2,75 55 11
- row 232 6 3 6 12
- row 240 6,5 3,25 6,5 13
-row 241 7 35 7 14
Conical roller bearing
-single row 6 3 6 8..10%%
-single row, adjusted 12 6 12 16...20°%)
Axial ball bearing 55 0,8 15 3
Axial roller bearing 9 3,5 7
Axial needle bearing 14 - 5 11
Axial spherical bearing
-row 292 E - - 2,5 5
- row 292 - - 3,7 7,4
-row 293 E - - 3 6
-row 293 - - 4,5 9
-row 294 E - - 3,3 6,6
- row 294 - - 5 10

(2.4) fo.

double given values.

)Lower values are valid for bearings of light rows, and higher for hard row ones.
alid for oil injection. For oil bath lubrication and for vertical haft, double given values.
“\alid for lower rotation numbers, up to about 20% of reference rotation number. For higher numbers,

D Given values are for broken-in state of grease. For fresh grease or immediately after lubrication, use
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Table 11. Factors for calculation of M1

Bearing type f1 P Y

. 55 2)
Ball bearing (0,0006..0,0009) (Po/Cof*° ~ 3Fa-01F:
Self-adjustable ball bearings 00003 (Po/Co)™* 14Y,Fa—01F;
S[anted ball bearings 0,001(P o/C 0)033 Fa-01F,
-single row L4Fa-01F
-double rows, single row in pairs a e
Bearings with 4 points touch 0,001(p o/C Of'SS 15Fa+36Fr
Roller bearings, with cage E, )
-rows 10 0,0002
-row 2 0,0003
-row 3 0,00035
-row 4, 22, 23 0,0004

3

Roller bearings, with full row of rollers  0,00055 Er )
Needle bearings 0,002 Fr
Spherical bearings 35Y,F kada je: <
-Tow 213 0,00022 L35Y2Fa Fr/Fa<ye
- row 222 0,00015 Foli+035(Y oFa/F o]
- row 223 0,00065 kada je: >
- rows 230, 241 0,00035 Fr/Fa>Y2
- row 231 0,00045 .
- row 232 0,00025 (va'i za sve redove)
- row 239 0,0008
C;)irrllglzl rr(;)\uler bearing 0,004 2Y,Fa
- single row, adjusted 12Y2Fa
Axial ball bearing 0,000S(F a/C 0)033 Fa
Axial roller bearing 0,0015 Fa
Axial needle bearing
Axial spherical bearing Fa
-row 292 E 0,00023 i~ ie:
- row 292 0,0003 (Pri =emUJe: £ <0,55Fa )
- row 293 E 0:0003 (va'i za sve redove)
- row 293 0,0004
-row 294 E 0,00033
- row 294 0,0005
Notes:
Po - equivalent static force, N (see introduction for bearings table)
Co - static capacity, N (see in bearings table)
Fa - axial component of dynamic force for bearing, N
Fr - radial component of dynamic force for bearing, N
Y, Y2 - axial factors (see bearings table)

D p,<F,, use P1=F.

Lower values are valid for bearings of light rows, and higher for hard row ones.
FEor additional axial load, refer to part "Axially loaded roller bearings".
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Table 12. Exponents for calculation of M1

Type of bearing a Expot?ent

All except spherical 1 1
Spherical bearings

row 213 1,35 0,2
row 222 1,35 0,3
row 223 1,35 0,1
row 230 15 -0,3
rows 231, 232, 239 15 -0,1
rows 240, 241 1,5 -0,2

Table 13. Factor f, for rolling bearings

Needle bearings (2RS)

Factor fo
Type of bearing Lubrication
grease oil
Bearing with cages
(EC type) 0,003 0,002
other 0,009 0,006
with full row of rollers
single row 0,006 0,003
double rows 0,015 0,009
Table 14. Factors f3 and fs
: Factor
Type of bearing fo fa
Radial ball bearing (2RS) 20 10
Self-adjustable ball bearing (2RS)
Slanted ball bearing (2RS)
Y-bearings (2RS)
Y-bearings (2F) 20 25

Roller bearing with full row of rollers (2LS) 10 50

185806(@)
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1.7 SPEED

There is a limit to the speed at which rolling bearings can be operated. Generally it is the operating
temperature which can be permitted, with respect to the lubricant being used or to the material of the bearing
components, that sets the limit. The speed at which this bearing temperature is reached depends on the
frictional heat generated in the bearing (including any externally applied heat) and the amount of heat which
can be transported away from the bearing. Bearing type and size, internal design, load, lubrication and
cooling conditions as well as cage design, accuracy and internal clearance all play a part in determining the
permissible speed.

Diagram 9. Corrective factors of rotation number f

09 — — — L ith 500
\ | ——
f 08 I
r \ — 3000(
07
\ \
0,6 {500y
\
05 28
04
3000 \
03
dm $05(d-Pj ]
02
01
0
100 500 1000

—= dyn mm

1.7.1 Speed ratings

Speed ratings for grease and oil lubrication are quoted in the bearing tables. The speed rating for a given
bearing represents the speed at which, under a load corresponding to an Lion life of 150000 hours, there is a
balance between the heat which can be removed from the bearing via the shaft and housing and sometimes
via the lubricant and the heat generated in the bearing by friction at a given temperature interval above
ambient. The speed ratings apply to bearings where the inner ring rotates. Some reduction may be
necessary where bearings are to operate with rotating outer ring. This has been taken into account where
track runner bearings are concerned as these are generally required to operate under such conditions
(stationary inner ring). More details are supplied in the tables where the referential number of revolutions is
given. The speed ratings for grease lubrication are 15 to 25% lower (depending on bearing type) than the
speed ratings for oil lubrication, which apply to oil bath lubrication.

When heavier loads are applied to the bearing, the friction in the bearing will be increased so that the bearing
cannot be operated at such high speeds as the speed rating would indicate unless higher temperatures can
be permitted. However, the influence of heavier loads on the permissible speed is generally only of
importance for larger bearings (dn>100mm) and loads corresponding to Lion lives of 75000 operating hours
or less. Values of a reduction factor f for the speed ratings can be obtained from the diagram (9) opposite as
a function of the mean bearing diameter dm. The load is indirectly expressed as the basic rating life in
operating hours which is the parameter used in the diagram. If the temperature is to remain unchanged, the
permissible speed is obtained from
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Nporn= TN,

where

Npem permissible speed of bearing, min™
nr speed rating, min™

f reduction factor

1.7.2 Speed above the speed rating

It is possible to operate bearings at speeds above the speed ratings given in the bearing tables if the bearing
friction can be reduced by lubrication with small, accurately metered quantities of lubricant (see, for example,
oil spot lubrication), or when heat can be removed from the bearing by circulating oil lubrication with cooling
of the ail, by cooling ribs on the housing or by directed cold air streams. Any increase in speed above the
speed rating without taking any of these precautions would only cause the temperature to rise excessively.
An increase of bearing temperature means that lubricant viscosity is reduced and lubricant film formation is
made more difficult, thus leading to higher friction and further temperature increases. If, at the same time, the
operational clearance in the bearing is reduced because of increased inner ring temperature, the final
consequence would be bearing seizure. Any increase in speed above the speed rating generally means that
the temperature difference between inner and outer ring is greater than normal. Usually, therefore, an internal
clearance greater than Normal (C3) is required, and it may be necessary to look more closely at the
temperature distribution in the bearing.

The speed limit as defined by the speed rating is the first limit to be reached with almost all bearing types.
Above this limit, other criteria have a stronger influence, depending on bearing type. These criteria include
the form stability or strength of the cage, lubrication of cage guiding surfaces, centrifugal and gyratory forces
acting on the rolling elements and other speed-limiting forces.

Another limit is set with grease lubrication by the grease used. The base oil viscosity and thickener determine
the shear strength of the lubricant, which in turn determines the permissible operating speed for the particular
bearing.

For high speed bearing arrangements, all components, particularly those which rotate, must have a higher
accuracy than normal to take account of the vibrating behavior. Special cage designs may also be required
and it is therefore advisable to contact the bearing manufacturer.

Experience gained from practical applications indicates that there are maximum speeds which should not be
exceeded for technical reasons or because of the very high costs involved. Guideline values for these
maximum speeds are obtained for the various bearing types by multiplying the speed ratings given in the
bearing tables by a factor f, which can be found in the adjacent table.

Table 15. Factors of rotation number f,

Type of bearing Factor f,
Radial ball bearing® 3
Self-adjustable ball bearingz) 15
Slanted ball bearing, single-row 1,5
Roller bearing (with cage) 2,2
Spherical bearing 15
Conical roller bearing 2
Axial ball bearing 1,4
Axial roller bearing 2
Axial spherical bearing 3
DAl other types of bearings f,=1
A\Without sealing

It should be remembered that if bearings are to function satisfactorily, particularly at high speeds, they must
be subjected to a given minimum load. Details will be found in the bearing section (introductions to the
bearing tables).

1.7.3 Special cases
In certain applications the speed rating is supersede’ importance by other considerations.
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Low speeds

At very low speeds it is impossible for an elastohydrodynamic lubricant film to be built up in the contacts
between rolling elements and raceways. In such applications lubricants with EP additives should generally be
used (see section "Lubrication and maintenance").

Oscillating rotary movements

With this type of movement the direction of rotation changes before a complete revolution of the bearing has
been accomplished. As the rotational speed is zero at the point where the direction of rotation is reversed, a full
hydrodynamic lubricant film cannot be maintained. In such cases it is important to use a lubricant containing
effective EP additives in order to obtain a boundary lubrication which is able to support loads.

Stationary conditions

When rolling bearings are caused to vibrate by externally applied forces while they are at a standstill for
longer periods, minute movements in the rolling element/raceway contacts produce surface damage which
will be noticed as a marked increase in bearing noise during subsequent operation. This can lead to
premature fatigue failure of the bearing. Such damage must be avoided, for example, by insulating the
bearing arrangement from external vibrations, by unloading it by suitable means during transportation, or
turning off the machine or providing some means of keeping the unloaded bearings in rotation at a slow
speed with the special device. In such cases the oil lubrication is more favorable than grease lubrication.

1.8 BEARING DATA-GENERAL

In order to define more completely the bearing according to its working conditions and demands which are
set before the bearing arrangement takes place, it is not enough just to define its type and size but other
characteristics as well, such as:

-Tolerance

-Bearing clearance

-Cage construction

-Materials for roller bearings - Seals

-The privilege for large number of revolutions

-The privilege for ability to work in the increased temperatures - Etc.

1.8.1. Tolerances

Tolerances of measures and run out of the bearing are given in the DIN 620. Tables contain the tolerances of
coupled bearings according to DIN 620 section 2 (the issue from 02.88.) and DIN 620 section 3 (the issue
from 06.82.)

About the definitions of dimensions and tolerance cf. DIN ISO 1 132.

The bearings with tolerance class PN (normal) generally satisfy the requirements of the common bearings
quality within the machine constructions.

Narrower classes of tolerance P6, P6X, P5, P4, and P2 are intended for the bearings of the precise tool
machines, measuring devices etc.

The following tables include symbols to make clear where certain bearing belongs (Bore diameter, Outside
diameter, Width and Height, Runout):

Bore diameter

d nominal diameter of bore
(lower theoretical diameter of cone bore)
ds individual diameter of bore
dmp 1. Average diameter of bore, arithmetic means of largest and smallest individual diameter of

bore, measured in single radial plane
2. Theoretical average of diameter for smaller cone bore; arithmetical means of largest and
smallest individual diameter of smaller cone bore.

dimp Theoretical average of diameter for larger cone bore; arithmetical means of largest and
smallest individual diameter of larger cone bore.

Admp = dmp -d
deviation of average diameter from nominal measure

Ads =ds-d

Deviation of individual diameter from nominal measure
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Bore diameter - continues

Adlmp = dlmp -d1
Deviation of average diameter of larger cone bore from nominal measure

Vip = dsmax - dsmin
Dissipation of bore diameter; difference between largest and smallest diameters in a single
radial plane

Vdmp = dmpmax - dmpmin

Dissipation of average diameter; difference between largest and smallest average bore
diameter

Outer diameter

D Nominal outer diameter

Ds Individual outer diameter

Dmp = (Dsmax - Dsmin)/z
Average outer diameter; arithmetical means of largest and smallest individual outer diameter,
measured in a single radial plane

Abmp =Dmp-D
deviation of average outer diameter from nominal measure

Aps =Ds-D
Deviation of individual outer diameter from nominal measure

VDp = Dsmax - Dsmin
Dissipation of outer diameter; difference between largest and smallest outer diameters in a
single radial plane

VDmp = Dmpmax - Dmpmin
Dissipation of average outer diameter; difference between largest and smallest average outer
bore diameters.

Width and height

B, C Nominal width of ring (inner and outer rings)

Bs, Cs Individual width of ring (inner and outer rings)

ABs =Bs-B; Ac=Cs-C
Deviation of individual ring width from nominal measure (inner and outer rings)

Ts Height H of axial bearing, measured at single spot (except of axial spherical - see Tas)

Tos Height H of two-way axial bearing

ATs =Ts-H

Deviation of individual height of axial bearing from nominal measure

Eccentricity

Kia Radial eccentricity of inner ring

Kea Radial eccentricity of outer ring

Sd Frontal eccentricity of inner ring regarding the bore

Sb Eccentricity of cylindrical housing of outer ring regarding the front

Sia Axial eccentricity of inner ring raceway in assembly (axial eccentricity)
Sea Axial eccentricity of outer ring raceway in assembly (axial eccentricity)
Si, Se Sway of wall width (for shaft and housing)

Edge distances

ri, 3 Edge distances in radial plane
I, I4 Edge distances in axial plane
I's min Common name for ry, r3, 2, s
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Table 16. Tolerances of radial bearings (except of cone rolling bearings)

Tolerances of inner ring PN (normal tolerances)

Dimensions in mm, tolerances in .001 mm

Nominal bore Above: 25 |10 (18 (30 [50 (80 [120 |180 [250 (315 1400 (500 |630 (800

diameter d Upto: [10 |18 [30 |50 80 120 [180 [250 [315 1400 [500 |630 (800 (1000

bore, tapered 0 0 0 0 0 0 0 0 0 0 0 0 0 (o]

deviation Admp -8 |8 |10 [12 |15 [20 [25 |30 |35 |40 |45 |50 |75 100

Dissipation Vap 7,8,9 |10 10 |13 15 |19 25 (31 |38 144 |50 [56 |63

[for rows of 0,1 8 8 10 (12 19 25 (31 38 44 |50 [56 (63

diameter 2,34 6 6 8 9 11 (15 |19 |23 [26 [30 [34 [38

Dissipation Vdmp 6 6 8 9 11 (15 |19 23 [26 [30 [34 [38

Hole, cone 1:12 +15 [+18 [+21 [+25 (+30 [+35 [+40 +46 52 (+57 [+63 (+70 [+80 [+90

deviation Admp 0 0 0 0 0 0 0 0 0 0 0 0 0 0

deviation Adimp-  [+15 [+18 +21 25 [+30 (+35 [+40 [+46 (+52 [+57 (+63 [+70 80 [+90
Admp 0 0 0 0 0 0 0 0 0 (0] (0] 0 0 (o]

dissipation Vdmp 10 10 13 |15 |19 25 |31 38 44 |50 |56

Hole, cone 1:30 +15 #+20 (25 #30 ([+35 [+40 H45 H50 75 (100

deviation Admp 0O 0 0o o 0o 0 0 0 0

deviation Ad1imp- +35 [+40 [+50 [+55 (+60 [+65 (+75 [+85 [+100 [+100
Admp (0] (0] (0] (0] (0] 0 0 0 (0] (o]

rasipanje Vdmp 19 25 [31 |38 |44 |50 |56 |63

Deviation of width 0 0 0 0 0 0 0 0 0 0 0 0 0 (o]
Ass -120 |-120 |-120 [-120 |-150 |-200 [-250 |-300 |-350 |-400 |-450 |-500 [-750 [-1000

Dissipation of

width Vdmp 15 20 [20 20 25 [25 30 30 |35 M40 |50 6O |70 80

Radial

eccentricity Kia 10 |10 [13 15 [20 [25 [30 40 |50 |60 |65 [70 [80 90

Table 16 - continues

[inner ring - tolerance class P6

Dimensions in mm, tolerances in .001 mm
Nominal bore Above: 25 (10 |18 [30 (50 [80 (120 (180 [250 (315 400 (500 [630 (800
diameter d Upto: 10 |18 [30 |50 |80 120 [180 [250 [315 1400 500 |630 (800 (1000

bore, tapered (o] (o] (o] (o] (o] (o] (o] (o] (o] 0 0 (o] (o] (o]
deviation Admp -7 7 |8 [10 [12 |15 |18 |22 |25 |30 (35 |40 |55 |75
Dissipation Vgp 7,8,9 |9 9 10 (13 (15 |19 [23 28 31 (38 44 |50

|for rows of 0,1 7 7 8 10 15 [19 |23 |28 31 [38 144 |50

diameter 2,3,4 b 5 6 8 9 11 14 [17 |19 [23 |26 [30

Dissipation Vdmp 5 5 6 8 9 11 14 (17 19 [23 [26 30

Deviation of width (0] (0] (0] (0] (0] (0] (0] (0] (0] 0 0 0 0 (o]

Ass -120 |-120 |-120 [-120 |-150 |-200 |-250 |-300 |-350 |-400 |-450 |-500 [-750 [-1000
Dissipation of
width Ves 15 20 20 20 [25 25 30 [30 |35 40 45 |50 55 |60
Radial
eccentricity Kia 6 _[r @8 10 10 113 118 20 25 (30 35 40 150 160
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Table 16 - continues

185806(@)

Outer ring - normal tolerances PN
Dimensions in mm, tolerances in 0.001 mm
Nominal cover Above: | 6 | 18 | 30 | 50 | 80 120|150 |180 (250 | 315|400 | 500 | 630 | 800
diameter D Upto: [ 18 | 30 | 50 | 80 |120] 150|180 | 250|315 | 400 | 500 | 630 | 800 | 1000
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Deviation Apmp 8| -9 |-11|-13|-15|-18|-25|-30(-35|-40|-45| -50 | -75 | -100
Dissipation, Vpp 7,89 10 [ 12 | 14 |16 [ 19 |23 | 31 [ 38 |44 |50 | 56 | 63 | 94 125
[for rows of 01 8 9 111131923 |31 (38|44 |50 /|56]| 63 | 94 125
diameter 234 6 7 8 |10 (11 |14 |19 |23 [26 [30| 34| 38 | 55 75
Sealed bearings 2,34 10 | 12 | 16 | 20 | 26 | 30 | 38
Dissipation Vbmp 6 7 8 110 (11 |14 )19 [ 23 |26 |30 |34 ]| 38 55 75
Radial
eccentricity Kea 1511520 | 25 | 35|40 [ 45|50 | 60 | 70 | 80 | 100 | 120 | 140
\Width tolerances Acs and Vcs are identical with Ags and Vgs for inner ring
Tearetsk vecipeir <by
d - d - _ B konus 1:12)
Teorelski vec prednik o 12
w =223 04 tkonus 1:12) d =d- —B kst
w057 174" thonus 1:30) oy
B
o .h
g
E
Table 16 - continues
Outer ring - tolerance class P6
Dimensions in mm, tolerances in 0.001 mm
Nominal cover Above: | 6 | 18 | 30 | 50 | 80 |120 | 150|180 (250 | 315|400 | 500 | 630 | 800
diameter D Upto: | 18 | 30 | 50 | 80 | 120|150 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Deviation Apmp -7|-81]-9|-11|-13|-15|-18|-20|-25|-28|-33| -38 | -45 -60
Dissipation, Vpp 7,8,9 9 110(11 (124116 |19 (23|25 |31 |35 |41 48 | 56 75
Ifor rows of 0,1 7 8 9 [11 /161923 |25|31 |35 |41 | 48 | 56 75
diameter 234 5 6 7 8 |10 (11 |14 |15 |19 |21 [ 25| 29 | 34 45
Sealed bearings 0,1,234 | 9 |10 (13|16 |20 [ 25| 35
Dissipation Vbmp 5 6 7 8 10 111 114 115119 |21 | 25 | 29 34 45
Radial
eccentricity Kea 8 9 [10 /13118 |20 (23|25 |30 |35]| 40| 50 | 60 75
\Width tolerances Acsand Vcs are identical with Ags and Vasfor inner ring
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Table 16 - continues

|Inner ring - tolerance class P5

Dimensions in mm, tolerances in 0.001 mm

Nominal bore Above: 2,5 (10 |18 [30 [50 80 [120 [180 [250 (315 }400 [500 630
diameter d Upto: [10 |18 (30 |50 80 [120 [180 |250 [315 400 [500 [630 (800
o o ©o o o o | P PO O (o] 0

Deviation Admp -5 5 6 |8 9 10 [13 (15 (18 |23 |27 |30 |40

Dissipation, Vgp for 7,8,9 5 5 6 8 9 10 |13 |15 [18 [23

rows of diameter 01234 14 4 5 6 7 8 10 |12 |14 [18

Dissipation Vdmp 3 3 3 4 5 5 7 8 9 12

\Width o o ©o 0o P o | O PO O (o] (0]

deviation Ags -40 |-80 |-120 |-120 |-150 [-200 |-250 |-300 [-350 [-400 |-450 500 [-750

\Width dissipation  Vas 5 5 B b 6 7 8 10 [13 15 [17 20 30

Radial eccentricity  Kia 4 4 4 5 5 6 8 10 13 15 (17 20 |25

Frontal eccentricity Sg 7 7 8 8 8 9 10 |11 13 |15 [17 |20 30

Axial eccentricity o 7 7 8 8 8 9 10 |13 |15 20 23 25 [30

P Axial eccentricity Sia is for ball bearings (except self-adjustable ball bearings)

Table 16 - continues

linner ring - tolerance class P4

Dimensions in mm, tolerances in 0.001 mm

Nominal bore Above: 2,5 (10 |18 [30 [0 80 [120 [180 [250 (315 }400 [500 630

diameter d Upto: [10 |18 [30 [50 |80 [120 [180 [250 [315 }400 [500 [630 (800
Adm o o ©o | 0 PO | P O O ] (o] (0]

Deviation Ads’ -4 |4 |5 |6 |7 |8 |10 |12 [-15 |19 [-23 |26 |34

Dissipation, Vgp for 7,8,9 4 4 5 6 7 8 10 |12

rows of diameter 01,234 3 3 4 5 5 6 8 9

Dissipation Vdmp 2 2 25 3 35 |4 5 6

\Width o o ©o o o O | O PO O ] (o] 0

deviation Ags -40 |-80 |-120 |-120 |-150 [-200 |-250 |-300 |-350 [-400 |-450 500 [-750

\Width dissipation  Vas 25 25 25 3 4 W4 b B [7 B8 9 10 [15

Radial eccentricity  Kia 25 25 B 4 4 5 6 8 B 10 (10 [12 15

Frontal eccentricity Sq 3 3 4 4 5 5 6 7 |7 (¢ 9 10 15

Axial eccentricity  Sia? 3 B 4 o b B 7 B o 12 13 15 o

D These values Ads and Aps are valid only for rows of diameter 0, 1, 2, 3, and 4.
? Axial eccentricity Siais for ball bearings (except self-adjustable ball bearings).
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Table 16 - continues
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Outer ring - tolerance class P5

Dimensions in mm, tolerances in 0.001 mm

Nominal cover Above: | 6 | 18 | 30 | 50 | 80 |120 (150 | 180|250 | 315|400 | 500 | 630 |800

diameter D Upto: | 18 | 30 | 50 | 80 | 120|150 | 180 | 250|315 | 400 | 500 | 630 | 800 |1000
ofofoflofoOo|jO|jO|jO|O]|O 0 0 0 0

Deviation Apmp 5|6 |-7|-9|-10(-11|-13|-15|-18 |-20 |-23 | -28 | -35 | -40

Dissipation, Vpp for 7,8,9 5|16 [ 7|9 11011131518 20|23 | 28 | 35

rows of diameter 01234 4 5 5 7 8 8 |10 |11 |14 (15|17 | 22 16

Dissipation Vomp 3 3 4 5 5 6 7 8 [ 9 10|12 | 14 18

\Width dissipation  Vcs 5| 5|56 |8 8|8 |10]11 |13 |15 | 18 | 20 | 25

Radial eccentricity  Kea 5|6 |7 |8 [|10[11|13|15]|18 |20 |23 | 25 | 30 |35

Frontal eccentricity Sp 8 8 8 8 9 |10 (10|11 |13 |13 |15 | 18 | 20 |30

Axial eccentricity  Sea 8 8 8 |10 (11|13 |14 15|18 |20 |23 | 25 | 30 |40

\Width tolerances Acs are identical with Ags for inner ring.

Axial eccentricity Sea is for ball bearings (except self-adjustable ball bearings).

Table 16 - continues

Outer ring - tolerance class P4

Dimensions in mm, tolerances in 0.001 mm

Nominal cover Above: | 6 | 18 | 30 | 50 | 80 |120|150 | 180|250 | 315|400 | 500 | 630 |800

diameter D Upto: | 18 | 30 | 50 | 80 | 120|150 | 180 | 250 | 315 | 400 | 500 | 630 | 800 [1000
ofofofjofoOo|jO|jO|O|O]|O 0 0 0 0

Deviation Apmp 4|-5|-6]|-7|-8|-9|-10|-11|-13|-15|-20| -25 | -28 | -35

Dissipation, Vpp for 7,8,9 4 5 6 7 8 9 |10 |11 |13 | 15

rows of diameter 01,234 | 3 4 5 5 6 7 8 8 |10 | 11

Dissipation Vomp 2 1251 3 [35]| 4 5 5 6 7 8

\Width dissipation ~ Vcs 25[25(25|1 3 |4 |5 |5 |7 1|78 9 10 | 12 | 15

Radial eccentricity  Kea 3 4 5 5 6 7 8 |10 |11 |13 |14 | 17 20 [ 25

Frontal eccentricity Sp 4 4 4 4 5 5 5 7 8 [10 [ 10 | 12 14 | 20

[Axial eccentricity  Sea 5 5 5 5 6 7 8 /10|10 |13 |15 | 18 | 22 | 28

Width tolerances Acs are identical with Ags for inner ring.

Axial eccentricity Sea is for ball bearings (except self-adjustable ball bearings).
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1.8.2 Limits for chamfer dimensions

Symbols:

r1, r3 - single chamfer dimensions in radial direction

r2, rs - single chamfer dimensions in axial direction

rsmin - general symbol for minimum limit of rimin, ramin, F3min, F4min
Mmax, 2max - Maximum chamfer dimensions in radial direction
I2max, Ffamax - maximum chamfer dimensions in axial direction

Tabl? 17. Ed'ge . distances Edge’\‘distances vaﬁc':::oﬁrlding to DNA620 pagemzl:all
bearings (exct_apt of cone roII|ng beann_gs) (mm)_ January 1965, i.e. ISO 582-1972.
nominal diameter radial bearings  axial Previous situation
rs of hole d rs 2,4 1,234
min iznad do max max max
0,1 - - 0,2 0,4 0,2
0,15 - - 0,3 0,5 0,3
0,2 - - 0,5 0,8 0,5
0,3 - 40 0,6 1 0,8
40 - 0,8 1 0,8
0,6 - 40 1 2 15 g
40 - 1,3 2 15 -
1 - 50 15 3 2,2 E
50 - 19 3 2,2 -
11 - 120 2 35 2,7
120 - 25 4 2,7
15 - 120 23 4 3,5 frmin
120 - 3 5 35 r
2 - 80 3 4,5 4
80 220 35 5 4 Imax
220 - 3,8 6 4
21 - 280 4 6.5 4.5 Edge distances according to I1SO 582-1979
280 - 4,5 7 45 Present situation
25 - 100 3,8 6 -
100 280 45 6 -
280 - 5 7 -
3 - 280 5 8 55
280 - 55 8 55
4 - - 6,5 9 6,5
5 - - 8 10 8
6 - - 10 13 10
75 . - 125 17 12,5 g g
95 - - 15 19 15 ele” 7
12 . . 18 24 18 £|E
15 - - 21 30 21
19 - - 25 38 25
"2nn
[
" 2max
" 4max

Minimum chamfer dimensions rsmin, for the edges or the rounding, according to ISO 5582 and DIN 620, are
given in the tables of chamfer dimensions. The radiuses of the chamfer dimensions are based on these
values.
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1.9. MATERIALS FOR ROLLING BEARINGS

The rings of the bearings and roller bodies are made of special steel (100 Cr6 by DIN) manufactured by the
method of vacuum degassed method. They are thermally processed so that they have the stability of
measures to 150°C.

The cages for standard operating temperature (-20 to +120°C) are made of plastic (ULTRAMID A4H,
POLIAMID 66). The plastic cages for higher temperatures are made of the special plastic (PA 46-GF 25
STANYL). The positive effects of POLIAMID, elasticity and small weight, are visible on the impact bearing
load, high and negative acceleration. The cages of POLIAMID have very good sliding properties and steady
work.

The pressed cages are made of steel sheet.

Some massive cages are made of brass.

The sealing are robber made (PERBUNAN, BUNA M) and vulcanized onto the sheet guard plate. They can
operate in the following temperatures - 20 to +120°C. For higher temperatures special mixtures are made
(SYNTHETIC "VITEN").

Flingers are made of steel sheet.

Housings of the Y-bearings are made of cast iron. hardness 200 HB or of cold-rolled steel sheet.

Grease for normal operating temperatures (-20 to +120°C) is lithium-grease, consistency of the grease 2,
viscosity at 40°C is 90 mm?/s. For higher temperature (150°C) grease is special (L 55/2 KLUBER).

1.10 THE RADIAL FASTENING OF THE BEARING

In order to use completely the carrying capacity of the bearing, its rings must abut firmly and evenly onto the
cylindrical or tapered journal, i.e. onto the acceptable housing surfaces along the complete circumference
and width of the tracks. Which means that resting surfaces must satisfy certain accuracy demands and
should not be interrupted by grooves, openings etc. Besides, to prevent the "wandering” of the rings along
the resting surfaces, because of the impact of the external forces, the tightening must be strong enough.

The radial tightening and good abutment is solved mainly by the firm fit. If the requirements for the easy
mounting and dismounting prevail, or the sliding bearing is solving, the fit does not have to be firm.

1.10.1 The choice of the fit
With the choice of the fit the following should be taken into consideration:

The method of the action of the force on the bearing ring

There is the difference between the circumferential force, dot-force and indefinite force.

The circumferential force exists if the ring rotates and the force rests and if the ring rests and the force is
rotating. So, during the time of one bearing revolution every point of the observed ring becomes loaded once.
Here belongs the periodical impact of the forces on the section of the circular arc as well, as with the bedding
of the piston rod. The dot-force appears when the ring and the force are still, or when both of them rotate. So,
the force acts upon the same point of the ring.

The indefinite force appears when the variable external forces, impacts, the vibrations or the unbalances
cannot be closely defined in regard to the impact direction.

During the acting of the circumferential force the ring will start moving (wondering) upon the journal (or the
housing) if the fit is loose, and there are some damages on the bearing and the support (the corrosion of the
fit). The moving must be prevented by the fit which is firm enough.

With the dotted load the ring does not move along the surface, so for that reason the firm fit is not required, in
the absence of other reasons.

With the indefinite force both rings should have the firm fit which should be proportional to the size of the
load. Still the outer ring can have a loose mounting base if the bearing must be the sliding one.
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The size and type of the force

The stronger the force the more loose the ring is, because it expands. Under the impact of the circumferential
force it finally starts to move. That is the reason why the fit must correspond to the type and size of the force:
the stronger the circumferential force upon the ring and if it is the impact force, the fit should be more firm.

The clearance of the bearing

During the firm fit the ring elastically deforms (the inner one expands, and the outer one compresses), so the
operating clearance within the bearing decreases. During this it should not descend under the certain limit (cf.
the section "The clearance of the bearing"). Preliminary clearance and permitted reduction of the clearance
are different for different types of bearings. It can happen that it is necessary to choose the bearing with the
clearance larger than the normal one.

The temperature relations

During its operation the bearing usually has higher temperature than its support. This causes the relaxing of
the firm fit of the inner ring while the external ring looses the displacement within the housing. Therefore,
while choosing the fit, the spreading of the heat should be taken care of and considered.

The requirements for the revolution accuracy

In order to lower the bending and vibratory movements within the bearing, with high requests relating the
revolution accuracy, loose fittings should not be applied. During the processing of the journal and housing
mounting bases tight tolerances should be maintained (at least as in the quality 5 i.e. 6). The deviations from
the cylindrical shape are also limited (table 25).

The make of the support

The supports should not at all cause the uneven deformations of the bearing rings e.g. because of the
interruption of the fitting surface. Therefore, e.g. divided housings are not suitable for the firm fit of the
external ring anymore, which corresponds to the field of tolerance H (J the most). With the thin-wall housings,
and with the housings of the light metals and hollow journals, firmer fittings are chosen than with the steel
housings or the housings of grey iron of solid shafts.

The possibility of mounting and dismounting

The bearings with loose mounting base are certainly more easily mounted and dismounted than those with
firm fit. If the firm fit is still necessary, to make the mounting and dismounting more easy, the use of the
detachable bearings or those with the tapered bore should be considered.

The displacement of the free bearing

When the sliding bearing during the processing is used as the permanent bearing, one of the rings should
always be axially movable during all of the processing situations. The displacement is secured by the choice
of the loose fit for the ring exposed to the dotted force. If as the sliding bearing, the roller or needle roller
bearing is used, without the shoulder on one of the rings, than both rings can have the firm fit.

1.10.1.1 The directions for the choice of the fit

The tolerances of the bore and the jacket of the roller bearings are internationally determined. That is the
reason why the requested bearing fittings are realized through the choice of the appropriated tolerance range
areas for the cylindrical supports i.e. shafts and housings, from ISO fit system.

The bearings with the tapered bores are set either directly onto the tapered journal or they are fastened with
the tightening saddle onto the cylindrical journals. During which the strength of the joint is not determined by
the shaft tolerances but with the bigger or smaller dragging onto the tapered mounting base. The special
service instructions about the decrease of the clearance within the bearing should be taken into account.
When the bearing is set onto the cylindrical journal with the help of the tightening saddle (the dragging down),
the larger diameter tolerances are permitted.

On the basis of a long-range of practical experiences the references for the choice of the fit are given in the
following tables. They apply to the solid shafts made from steel and the housings made from the grey iron or
steel.
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Table 18. Leanings for full cylindrical shafts
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Radial bearings with tapered hole

Shaft diameter (mm)
Roller
bearings .
Working conditions Examples Ball bearings“ Needl% Spherical Field of
bearings® bearings | lol€rance
Cone rolling
bearings
Circumference force for inner ring or undefined force
Small and variable | Transport machines (18) do 100 <40 - 6
forces (P<0,06C) Gear bearings with (100) do 140 | (40)do 100 |- k6
light load
Normal and large forces | General engineering, <18 - - 5
(P>0,05C) electro-engines, (18) do 100 | <40 <40 k5(k6) >
turbines, pumps, (100) do 140 | (40) do 100 | (40) do 65 m5(me6)
internal combustion (140) do 200 | (100) do 140 | (65) do 100 |
engines, toothed wheel | (200) do 280 | (140) do 200 | (100) do| mé
gears, wood - (200) do 400 | 140 né
processing machines - - (140) do| p6
; - 280 6"
(280)  do|r7”
500
>500
Larger forces and blows | Wheel bearing for - (50) do 140 | (50) do 100 | n6™
in hard working freight trains, rolling - (140) do 200 | (100) do p64)
conditions (P>0,12C) mills - >200 140 re?
>140
High precision Tool machines <18 - - h5>
requirements for (18)do 100 | <40 - j5”
revolution under smaller (100) do 200 | (40)do 140 |- ks
forces (P<0,06C) (140) do 200 | - m5”
Concentrated force at inner ring
Easy moving of inner|Toothed wheel at 966)
ring is needed resting axis (free
toothed wheel)
Easy moving of inner| Tightening wheels h6
ring is not needed rolling wheels in cable
railways
Pure axial force
All kinds of bedding <250 <250 <250 6
>250 >250 >250 js6

D eanings for shaft in Y bearings see in section "Y bearings”
Valid for needle bearings with inner rings

ITolerances in brackets are valid for slanted ball bearings and for cone rolling bearings. For high revolution

numbers, where clearance variations are of less importance, it could be used for other bearings.

‘”Bearings with clearance larger than normal could be used
For special bearings with high precision other guidelines are valid, see manufacturer's catalogue.

SFor large bearings tolerance f6 could be used to provide easy mobility.
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Table 19. Leanings for full steel shafts

Axial bearings

Working conditions Examples Shaft diameter (mm) Tolerance
area

Axial bearings - pure axial force

Axial ball bearings h6

Axial roller bearings h6(h8)

Axial rows of rollers h8

Axial spherical bearings with axial and radial load

Concentrated force for <250 i6

shaft disc >250 is6

Circumference force <200 ké

for shaft disc (or (200) do 400 mé

undefined force) >400 n6

Table 20. Leanings for iron or

steel cast housings

Radial bearings - one-part housing

Working conditions

[ Examples

[ Mobility of outer ring

[ Tolerance area

Circumference force at outer ring

High forces of bearing in thin- | Bedding for wheel with immobile P7
wall housings, strong blows roller bearing,
(P>0,12C) Bedding for connecting rod
Normal and large forces Bedding for wheel with ball | immobile N7
(P>0,06C) bearing,

Bedding for connecting rod,

crane wheels
Small and variable forces Transport rollers, pumps, main | immobile M7
(P<0,06C) bedding for crankshaft
Undefined force at outer ring
High blow forces Electric engines for vehicles immobile M7
Normal and large forces Electro-engines, pumps, main | generally immobile K7
(P>0,06C), mobility of outer | bedding for crankshaft
ring not needed
Precise and noiseless operation”

| Small electrical machines [ mobile [ J6”

DFor special high precision bearings see manufacturer's catalogue
When easy mobility is needed, use H6 instead of J6
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Table 20 - continues
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Radial bearings - one-part or two-part housing

Working conditions

[ Examples

[ Mobility of outer ring

[ Tolerance area

Undefined force at outer ring

Small or variable forces Medium electrical | generally mobile J7
(P<0,12C), mobility of outer | machines, pumps bedding
ring is desirable for crankshaft
Concentrated force at outer ring
Any forces General engineering, | mobile H7Y
bedding for wheel of rail
vehicles
Small and variable forces|General engineering mobile H8
under  simple  working
conditions (P<0,12C)
Heat conduction through |Large electrical machines | mobile G7?
the shaft with spherical bearings

G7 instead of H7.

F7 instead of G7.

DFor bearings with D>250 mm and temperature differences of 10°C between housing and outer ring, use

For bearings with D>250 mm and temperature differences of 10°C between housing and outer ring, use

Table 21. Leanings for grey iron or steel cast housings

Axial bearings

Working conditions

[ Note

[ Tolerance area

Pure axial force

Axial ball bearings For lower precision beddings, clearance up to 0,001D H8
Axial roller bearings H7(H9)
Axial roller rows H10
Axial spherical, when| Housing disc is mounted with clearance up to 0,001D -
second bearing drives

radialy

Axial spherical bearings with axial and radial load

Concentrated force for H7
housing disc

Circumference force for M7
housing disc
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1.10.2 Dimensional, form and running accuracy of bearing seatings and abutments

The accuracy of cylindrical bearing seating on shafts and in housing bores, of seatings for thrust bearing
washers and of the support surfaces (abutments) for bearing rings provided by shaft and housing shoulders
etc. should correspond to the accuracy of the bearings used.

Dimensional tolerances

For bearings made with normal tolerances, the dimensional accuracy of the cylindrical seatings on the shaft
should be at least to grade 6 and in the housing to at least grade 7. Where adapter or withdrawal sleeves are
used on cylindrical shafts, wider diameter tolerances (grades 9 or 10) can be permitted than for bearing
seatings see Table 22. The basic tolerances for the standardized tolerance series to ISO/R 286-1962 i.e. DIN
7151 and DIN 7172 (IT grades) are given in Table 23.

Tolerances for cylindrical form

The cylindricity tolerance as defined in ISO-DIN 1101 should be 1 to 2 IT grades better than the prescribed
dimensional tolerance, depending on requirements. For example, if a bearing seating on a shaft has been
machined to tolerance m6, then the accuracy of form should be to IT5 or IT4. The tolerance value t; for
cylindricity is obtained for an assumed shaft diameter of 150 mm from t1 = IT5/2 = 18/2 =9 um un or from t; =
IT4/2 = 12/2 = 6 um. Table 25 gives guideline values for the cylindrical form tolerance (and for the total run
out tolerance if preferred) depending on the tolerance class of the bearing.

When bearings are to be mounted on adapter or withdrawal sleeves, the cylindricity of the sleeve seating
should be IT5/2 (for h9) or IT7/2 (for h10), see Table 22.

Tolerances for perpendicularity

Abutments for bearing rings should have a rectangularity tolerance as defined in DIN-ISO 1101 , which is
better by at least one IT grade than the diameter tolerance of the associated cylindrical seating. For thrust
bearing washer seatings, the perpendicularity tolerance should not exceed the values to IT5. Guideline
values for the rectangularity tolerance (and for the total axial runout) will be found in the Table 25.

Surface roughness of bearing seatings

The roughness of bearing seating surfaces does not have the same degree of influence on bearing
performance as the dimensional, form and running accuracies. However, a desired interference fit is much
more accurately obtained the smoother the mating surfaces are. For less critical bearing arrangements
relatively large surface rough nesses are permitted. For bearing arrangements where demands in respect to
accuracy are high, guideline values for the mean surface roughness Ra are given in Table 24 for different
dimensional accuracies of the bearing seatings.

Table 22. Shaft tolerances for saddle hold

Nominal shaft diameter Diameter and shape deviation (um)

d (mm) h9 IT5/2 h10 IT7/2
above up to upper lower max  upper lower max
10 18 0 -43 4 0 -70 9
18 30 0 -52 4,5 0 -84 10,5
30 50 0 -62 55 0 -100 125
50 80 0 -74 6,5 0 -120 15
80 120 0 -87 75 0 -140 17,5
120 180 0 -100 9 0 -160 20
180 250 0 -115 10 0 -185 23
250 315 0 -130 115 0 -210 26
315 400 0 -140 125 0 -230 285
400 500 0 -155 135 0 -250 315
500 630 0 -175 14 0 -280 35
630 800 0 -200 16 0 -320 40
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Table 23. Basic ISO tolerances for length measures (length, width, diameters)

Nominal measure Basic tolerances for tolerance rows

(mm) (nm)
above upto ITO M1 M2 T3 T4 [T5 IT6 IT7 T8 IT9 IT10 IT11 I[T12
1 3 05 08 12 2 3 4 6 10 14 25 40 60 100
3 6 06 1 15 25 4 5 8 12 18 30 48 75 120
6 10 06 1 15 25 4 6 9 15 22 36 58 90 150
10 18 08 12 2 3 5 8 11 18 27 43 70 110 180
18 30 1 15 25 4 6 9 13 21 33 52 84 130 210
30 50 1 15 25 4 7 11 16 25 39 62 100 160 250
50 80 12 2 3 5 8 13 19 30 46 74 120 190 300
80 120 15 25 6 10 15 22 35 54 87 140 220 350
120 180 2 35 5 8 12 18 25 40 63 100 160 250 400
180 250 3 45 7 10 14 20 29 46 72 115 185 290 460
250 315 4 6 8 12 16 23 32 52 81 130 210 320 520
315 400 5 7 9 13 18 25 36 57 89 140 230 360 570
400 500 6 8 10 15 20 27 40 63 97 155 250 400 630
500 630 - - - - - 28 44 70 110 175 280 440 700
630 800 - - - - - 32 50 80 125 200 320 500 800
800 1000 - - - - - 36 56 90 140 230 360 560 900
1000 1250 - - - - - 42 66 105 165 260 420 660 1050
1250 1600 - - - - - 50 78 125 195 310 500 780 1250
1600 2000 - - - - - 60 92 150 230 370 600 920 1500
2000 2500 - - - - - 70 110 175 280 440 700 1100 1750

Table 24. Roughness of holding area for bearings

Holding diameter (guidelines)

d(D) (mm) Recommended Ra (um) (or roughness classs N) for
grinded planes according to diameter tolerance
above up to IT7 IT6 IT5
- 80 1,6(N7) 0,8(N6) 0,4(N5)
80 500 1,6(N7) 1,6(N7) 0,8(N6)
500 1250 3,2(Ng) Y 1,6(N7) 1,6(N7)

"When mounting with pressurized oil, Ra should not be higher than 1,6 um.
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Tabela 25.

Taénost oblika i polozaja doseda lezaja ma vratilu i kudistu

L[t [8]  [£/]t 48]

t1 ts |AB A B
= ) = &
| [te [aB] [/ /]ts [2B
o] ETels
Teoretske povrsine Dozvoljena odstupanja
Osobine Simbol za leZaje klasa tolerancije
za vrstu Vrednost Normalna P6 P5
tolerancije  tolerancije l\ - \J\ - l\\
~ ~ ~
Al A
Cilindri¢ni dosed
cilindricnost LY ty IS T4 113 I
(ili po izboru: 2 2 2 2
ukupna rad.bacanja) U (ts)
Ravne nal.povrsine
pravougaonost J_ tz IT5 IT4 T3 IT2
(ili po izboru:
ukupno ¢eono bae.) U (ts)

1.11 AXIAL LOCATION OF BEARINGS

An interference fit alone is generally inadequate for the axial location of a bearing ring. As a rule, therefore,
some suitable means of axially securing the ring is needed. Both rings of locating bearings, on the other
hand, where they are of non-separable design, it is sufficient if the ring having the tighter fit - usually the inner

l\\
~
N

pri normalnim  pri narotitim

zahtevima zahtevima u pogledu
ta¢nosti obrtanja ili
ujednatenog oslanjanja

ring - is axially secured; the outer ring must be free to move axially with respect to its seating.

Some ways of axial securing of the bearing can

Abutment and fillet dimensions

The dimensions of components adjacent to the bearing (shaft and housing shoulders, spacer sleeves etc.)
must be such that sufficient support is provided for the bearing rings but there must be no contact between
the rotating parts of the bearing and a stationary component. Appropriate abutment and fillet dimensions are

be seen in the following drawings.

quoted for each individual bearing listed in the bearing tables.
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The transition between bearing seating and shaft or housing shoulder, the fillet, may either take the form of a
simple curve (use dimensions ra and rb in the bearing tables) or be relieved in the form of an undercut. Table
26 gives suitable dimensiions for the relieved fillets.
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Fig. 6. Axial mounting of bearing with cylindrical holes
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Fig. 7. Axial mounting of bearing with conical holes
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Table 26. Transition notch

Edge Notch measures (mm)
distance

rs (mm)

min ba ha le
1 2 0,2 13
11 2,4 0,3 15
15 32 0,4 2
2 4 0,5 25
2,1 4 0,5 25
3 47 0,5 3
4 5,9 0,5 4
5 7.4 0,6 5
6 8,6 0,6 6
7,5 10 0,6 7

1.12 SEALS FOR BEARING ARRANGEMENTS

Seals for bearing arrangements are used to prevent solid contaminants and moisture from penetrating into
the bearing and at the same time to retain the lubricant in the bearing or bearing arrangement. They should
have a minimum of friction and produce minimum wear whilst maintaining their efficiency even under the
most unfavourable operating conditions so that bearing performance and life are not adversely affected.
Many factors have to be considered when selecting the most suitable form of sealing for a particular bearing
arrangement: the type of lubrication (oil or grease), the peripheral speed at the sealing surface, the shaft
arrangement (horizontal or vertical) and possible shaft misalignment, the space available, the friction in the
seal and the temperature increase resulting from it, environmental influences justifiable costs etc.

The selection should be maintained carefully, considering the working conditions, the cost of the seal and
total effects included, (costs of replacement of the bearing should be taken into account as well).

1.12.1 Types of seal

Non-rubbing seals

The effectiveness of non-rubbing seals depends in principle on the sealing action of narrow gaps between
rotating and stationary components. The gaps may be arranged radially, axially, or axially and radially in
combination. Non-rubbing seals have practically no friction and do not wear. They are generally not easily
damaged by solid contaminants. They are particularly suitable for high speeds and high temperatures. Their
sealing efficiency may be enhanced by pressing grease into the gaps.

\
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T 4
N

=
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Fig. 8. Non-rubbing seal

Rubbing seals
The action of rubbing seals depends on the seal exerting a certain pressure at the seal/sealing surface
contact, usually by a sealing lip or surface which is relatively narrow. The penetration of solid contaminants or
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Fig. 9 Rubbing seals

Integral seals
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moisture and /or the loss of lubricant are thus
prevented. The pressure may be produced either from
the resilience of the sealing material and the designed
interference between the seal and the sealing surface
or from the force exerted by a garter spring
incorporated in the seal. Rubbing seals generally
provide very reliable sealing, particularly when wear is
kept to a minimum by producing an appropriate surface
quality on the sealing surface and by lubricating the
seal lip. The friction of the seal on the sealing surface
and the rise in temperature which it generates are a
disadvantage and rubbing seals are therefore only
useful up to certain peripheral speeds. They are also
susceptible to mechanical damage, e.g. as a result of
improper mounting or by solid contaminants. To
prevent damage by contaminants it is customary to
place a non-rubbing seal in front of the rubbing seal in
order to protect it.

It is an economic and space-saving solution. The bearings have shields or seals at one or both sides; those
which are sealed at both sides are supplied ready greased and are generally maintenance-free.

Sealed bearings are generally used for arrangements where a sufficiently effective external seal cannot be
provided, because there is inadequate space or for cost reasons. Bearings fitted with shields are used for
arrangements where contamination is not heavy and where there is no danger of water, steam etc. coming
into contact with the bearing, or where the freedom of friction of these non-rubbing seals is important
because of the speed or operating temperature of the bearing. Bearing fitted with seals (rubbing) are
preferred for arrangements where contamination is moderate and where dampness, water spray etc. may
occur, or when a long service life without maintenance is called for.

1.12.2 FKL's integral sealing

\\\\\\\\§

Fig. 10 The sealing 2Z

The contact less sealing with the sheet iron cap
of simple and very cheap make. With the help of
grease it prevents the penetration of the rough
impurities. It permits the largest numbers of
revolutions. It is used with the radial single row
ball bearings.

Fig. 11 The sealing 2X

The contact less sealing is improved by the
extension of the gap, with the help of the rubber
outlet shaped with the radial groove because of
the improvement of the sealing effect with the
help grease. It is better, but it is a little more
expensive than 2Z. It permits the largest
numbers of revolutions. It is used with the single
row radial ball bearings.
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Fig. 12 The sealing 2Y

The sealing with the small friction. The sheet part
prevents the penetration of the rough impurities
and at the same time protects the robber part,
forming with it the additional labyrinth effect. The
rubber part is shaped with the intermediate
chamber and very small contact with the ground
jacket of the inner ring. Very good sealing
against the solid particles (dust) with the
possibility of large numbers or revolutions. It is
applied with the radial single-row ball bearings.

Fig. 14 The sealing 2RF

The old make of dual sealing - contact sealer +
flinger. Suitable for more heavy operating
conditions than 2RS because the flinger does not
permit the access of rough solid impurities to the
zone of the contact seal. Gradually it is replaced
with the improved version (2F). From the
traditional reasons Y bearings with this seal do
not have the additional sealing mark. With the
appliance of the Y bearings and radial single row
ball bearings.

Fig. 13 The sealing 2RS

The older make of the single seal. The fit of the
upper lip onto the cylindrical surface is stronger
than with the make 2Y. It prevents the
penetration of the soil, dust and water and it is
exposed to the impact of the abrasive particles
so it is expendable more than some new types of
seal. Due to extended friction, the permitted
numbers of revolution are smaller. It is gradually
replaced with the improved versions of (ZS).
Because of the traditional reasons Y bearings
with this kind of seal do not have the additional
sealing mark. With the appliance of the Y-
bearings and radial single row ball bearings.

S

Fig. 15 The sealing 2S

Single seal with the labyrinth between the sheet
part and the rubber lip which conducts the
contact sealing. The friction and number of
revolutions are the same as with 2RS but it has
much better protection against the rough impurity
particles. This is very good sealing system: the
sheet part protects the seal from the soil, dust,
rough particles and at the same time makes the
labyrinth with the rubber part. The rubber part
provides the contact sealing which prevents the
penetration of the finer impurities, water,
moisture, steam etc. Suitable for the neutral
conditions because of the presence of the alien
bodies. It is used with the Y bearing (standard)
and radial single row ball bearings.
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Fig. 16 The sealing 2D

It is as constructive as 2S except that the rubber
lip is dual. Therefore it seals better but it has two
times larger friction. It means that the permitted
number of revolutions should be about 50%
smaller than for 2S. The delivery is made
according to the special request. It emerges out
of the external ring width and it has the
application just with special bearings for
agricultural machines and bearings of Y
programe.

Fig. 17 The sealing 2T

It is constructive the same way as 2D is, except
that the rubber lip is tripled. So, it seals better but
it has even larger friction. The permitted numbers
of revolutions here are much smaller, up to 500.
It emerges out of the external ring width and it is
applied only with special bearings for the
agricultural machines (practically standard seal
for the disc harrow bearings) and to the less
extent, Y - bearing program (the delivery is made
according to the special request).
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1.12.3. Sealing outside the bearing
There is a number of types, and some are given in following schemes.

Several non-rubbing types are first:

a) simple non-rubbing seal with smooth gap between housing and the shaft. Good for machines operating in
a dry area without dust.

b) Considerably enhanced sealing effect with radial channels where grease stops.

¢) With unchangeable direction of shaft rotation when oil lubrication is used, screw grooves are bringing oil
back.

d) One or several labyrinths are enhancing sealing in comparison to simple gap. Expensive manufacture,
intended for grease lubrication. Grease pump could be included with periodical addition of waterproof grease.
In one-part housing, labyrinths are positioned axially.

e) If the housing is two-part, labyrinths are positioned radialy.

f) If slanted shaft is needed, labyrinths could be slanted.

g) Atin lamina construction is economical as a solution.

h) Protection platelets are helping in non-rubbing seal.

i) Dispersion grooves and stopping platelets are helping in oil lubrication so the oil is directed back into
housing area.

Fig. 20. Sealing outside the bearing - non-rubbing
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Following figures are showing some rubbing sealings outside the bearing:

a) Radial seal of shaft, intended for oil-lubricated beddings. These are ready-made elements with sealing cuff
made from synthetic rubber within metal cover. Sealing lips are mostly attached to shaft by a inserted spring.
For more details see manufacturer's data. These are mostly convenient for temperatures between -40 and
+200°C. For circumference speeds over 4 m/s, sliding planes must be grinded, and for speeds over 8 m/s
tempered and finely grinded. Roughness must not be higher than Ra=0.8um. Figure shows position that
primarily prevents oil leakage.

b) Position preventing dirt penetration.

¢) V-ring seal could be used for both oil and grease lubrication. Rubber body holds seal close to shaft, while
lip slides, under light pressure, over immobile element. Easy to mount, working at temperatures between -40
and +100°C. In low rotation, relatively high slant of shaft is permitted. Roughness of contact plane is between
1.5 and 3 pm. With oil lubrication and speeds over 12 m/s, must be axially fixed. At speeds over 15 m/s lip
detaches from plane and sealing becomes non-rubbing. For grease lubrication it is mounted as shown in
picture, and for oil lubrication is mounted inside (with lip pointing outside).

d) For grease lubrication, felt seals are frequently used since they are simple, cheap, convenient for speeds
up to 4 m/s and temperatures up to 100°C. Sliding plane must be grinded, roughness not higher than
Ra=3.2um. Simple labyrinth enhances sealing effect of felt ring. Before position, felt is soaked in oil heated to
about 80°C.

e) Spring cover are simple, cheap, spatially economical solution for beddings with no swiveling adjustments
of bearing (mostly radial ball bearings). Due to wear-out, after some time rubbing seal becomes non-rubbing,
with very tight gap.

Fig. 21. Sealing outside the bearing - rubbing
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1.13 LUBRICATION AND MAINTENANCE

The following information and recommendations relate to bearings without integral seals or shields. FKL's bearings
and bearing units with integral seals (shields) are supplied ready greased. The standard greases used by FKL for
these products have operating temperature ranges and other properties to suit the intended application areas and
filling grades appropriate to bearing size. The service life of the grease often exceeds bearing life so that, with some
exceptions, no provision is made for relubrication. The possibility of relubrication is accomplished with Y bearings
and bearing units supplied with the lubricants and corresponding grease channels. FKL's closed bearings are filled
with lithium-grease consistency 2 and cinematic viscosity of basic, mineral oil about 90 mm?/s; temperature range of
application from-30 up to +120°C.

1.13.1 Grease lubrication

About 90% of all bearing arrangements are lubricated with grease. Grease has the advantage over oil that it
is more easily retained in the bearing arrangement, particularly where shafts are inclined or vertical, and it
also contributes to sealing the arrangement against contaminants, moisture or water. However, the
shortcoming is the smaller referential number than with the oil lubrication. With the bearings with larger
number of revolutions, the excess of lubricant will cause the operating temperature to rise rapidly, particularly
when running at high speeds. As a general rule, therefore only the bearing should be completely filled, whilst
the free space in the housing should be between 30 and 50% filled with grease. Where bearings are to
operate at very low speeds and must be well protected against corrosion, it is advisable to completely fill the
housing with grease.

1.13.1.1 Lubricating greases

Lubricating greases are thickened mineral or synthetic oils, the thickeners usually being metallic soaps.
Additives can also be included to enhance certain properties of the grease. The consistency of the grease
depends largerly on the type and concentration of the thickener used. When selecting a grease, the viscosity
of the base oil, the consistency, operating temperature range and the load carrying ability are the most
important factors to be considered.

Base oil viscosity

The importance of the oil viscosity greases for the bearing life is dealt with under the heading "Life
adjustment”. The base oil viscosity of the greases normally used for rolling bearings lies between 15 and 500
mm?/s at 40°C. Greases based on oils having higher viscosities than this bleed oil so slowly that the bearing
will not be adequately lubricated. Therefore, if a very high viscosity is required because of low speeds, oil
lubrication will generally be found more reliable. The base oil viscosity also governs the maximum
permissible speed at which a given grease can be used for bearing lubrication. For applications operating at
very high speeds, the most suitable greases are those incorporating diester oils of low viscosity. The
permissible operating speed for a grease is also influenced by the shear strength of the grease, which is
determined by the thickener.

A speed factor n-dm is often quoted by grease manufacturers to indicate the speed capability; n is the
operating speed and dm the mean diameter of the bearing, dw=0,5(d+D).

Consistency

Greases are divided into various consistency classes (DIN 51 818), according to the National Lubricating
Grease Institute (NLGI) Scale. The consistency of greases used for bearing lubrication should not change
unduly with temperature within the operating temperature range or with mechanical working. Greases which
soften at elevated temperatures may leak from the bearing arrangement. Those which stiffen at low
temperatures may restrict rotation of the bearing. Metallic soap thickened greases of consistency 1, 2 or 3
are those normally used for rolling bearings. The consistency 3 greases are primarily recommended for
bearing arrangements with vertical shafts.

The rust inhibiting properties

The rust inhibiting properties of a grease are minly determined by the rust inhibitors which are added to the
grease and its thickener. A grease should provide protection to the bearing against corrosion and should not
be washed out of the bearing in cases of water penetration. These two features have lithium and calcium
base greases containing lead base additives. However, because of environmental and health reasons such
additives are being replaced by other combinations of additives which do not always supply the lubricant with
so good features.
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Load carrying ability

For heavily loaded bearings, e.g. rolling mill bearings, it has been customary to recommend the use of
greases containing EP additives, since these additives increase the load carrying ability of the lubricant film.
Originally, most EP additives were lead-based compounds and there was evidence to suggest that these
were beneficial in extending bearing life where lubrication was otherwise poor i.e. without elastic-
hydrodynamic lubricant film, e.g. when k<1 (see the section "Nominal service life").

Miscibility

Some greases are incompatible and if they are mixed together the consistency can change dramatically and the
allowed operating temperature as well. Greases having the same thickener and similar base oils can generally be
mixed without any consequences. Lithium and calcium base greases are generally miscible with each other but not
with sodium base greases. However, mixtures of compatible greases may have a consistency which is less than
either of the component greases, although the lubricating properties are not necessarily impaired. In bearing
arrangements where a low consistency might lead to grease escaping from the arrangement, the next relubrication
should involve complete replacement of the grease rather than replenishment.

1.13.1.2 Relubrication

Rolling bearings have to be relubricated if the service life of the grease used is shorter than the expected
service life of the bearing. Relubrication should be undertaken at a time when the lubrication of the bearing is
still satisfactory. The time at which relubrication should be undertaken depends on many factors which are
related in a complex manner. These include bearing type and size, speed, operating temperature, grease
type, space around the bearing and the bearing environment. The information given in the following is based
on long-term tests in various applications but does not apply to applications where water and /or solid
contaminants can penetrate the bearing arrangement. In such cases it is recommended that the grease is
frequently renewed in order to remove contaminants from the bearing.

Relubrication intervals

The relubrication intervals t; for normal operating conditions can be read off as a function of bearing speed n
and bore diameter d of a certain bearing type from Diagram 10. The diagram is valid for bearings on
horizontal shafts in stationary machines under normal loads. It applies to good quality lithium base greases at
a temperature not exceeding 70°C. To take account of the accelerated ageing of the grease with increasing
temperature it is recommended that the intervals obtained from the diagram are halved for every 15°C
increase in bearing temperature above 70°C. The intervals may be extended at temperatures lower than
70°C but as operating temperatures decrease the grease will bleed oil less readily and at low temperatures
an extension of the intervals by more than two times is not recommended. For bearings on vertical shafts the
intervals obtained from the diagram (t) should be halved. For large roller bearings having d of 300 mm and
above, the high specific loads in the bearing mean that adequate Iubrication will be obtained only if the
bearing is more frequently relubricated than indicated by the diagram, and the lines are therefore broken. It is
recommended in such cases that continuous lubrication is practised for technical and economic reasons. The
grease quantity to be supplied can be obtained from the equation below:

G,-(03.05 |D B 10

where

Gk grease quantity to be continuously supplied, g/h

D bearing outside diameter, mm

B total bearing width (for thrust beating use total height H), mm

Relubrication procedures
One of the two procedures described below should be used, depending on the relubrication interval t obtained:

1. If the relubrication interval is shorter than 6 months, then it is recommended that the grease fill in the
bearing arrangement be replenished (topped up) at intervals corresponding to 0,5 t; the complete grease fill
should be replaced after three replenishments, at the latest. Suitable quantities to be added can be obtained
from

G,=0005D B
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where
Gp

D

B

grease quantity to be added when replenishing, g
bearing outside diameter, mm
total bearing width (for thrust bearing use total height H), mm

Diagram 10. Relubrication interval
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axial roller , needle, spherical bearings (0,5 t7)

ball

2. When the lubrication intervals are longer than 6 months it is recommended that all used grease be
removed from the bearing arrangement and replaced by fresh grease.
All of this is a rough guideline recommendation if there are no other recommendations by the manufacturer or
maintenance service.
To facilitate the supply of grease using a grease gun, a grease nipple should be provided on the housing. It is
also necessary to provide an exit hole for the grease so that excessive amounts will not collect in the space
surrounding the bearing. This might otherwise cause a permanent increase in bearing temperature.
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However, as soon as the equilibrium temperature has been reached following a relubrication, the exit hole
should be plugged or covered so that the oil bled by the grease will remain at the bearing position. The
danger of excess grease collecting in the space surrounding the bearing and causing temperature peaking,
with its detrimental effect on the grease as well as the bearing, is most pronounced when bearing operate at
high speeds. In such cases it is advisable to use a grease escape valve rather than an exit hole. A grease
escape valve consists basically of a disc which rotates with the shaft and which forms a narrow gap together
with the housing end cover. Excess and used grease is thrown out by the disc into an annular cavity and
leaves the housing through an opening on the underside of the end cover.

To ensure that the fresh grease actually reaches the bearing and replaces the old grease, the lubrication duct
in the housing should either feed the grease adjacent to the outer ring side face or, into the bearing tracks.
Generally, the care must be taken to see that the grease has adequate pumpability and that it does not
remain within the bearing.

1.13.2 Qil lubrication

Oil is generally used for rolling bearing lubrication only when high speeds or operating temperatures preclude
the use of grease, when frictional or applied heat has to be removed from the bearing position or when
adjacent components (gears etc.) are lubricated with oil. In such cases there are different methods of oil
lubrication:

Cooler

Fig. 22. Oil bath

1. Oil bath (Fig. 22) [ %) L

The most simple method of oil lubrication is the |
oil bath (1). The oil level should be such that it 1.1
almost reaches the centre of the lowest rolling |
element when the bearing is stationary. Speed | |
ratings for oil lubrication given in the tables
apply for oil bath lubrication.

=
=
£l
T

2 Circulating oil lubrication (Fig. 23)
Operating at higher speeds will cause the
operating temperature to increase and will
accelerate ageing of the oil. To avoid frequent
oil changes circulating oil lubrication is generally
preferred (2); in that way the oil is cooled before
being returned to the bearing.

Fig. 23. Circulating oil lubrication
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3. Oil injection (Fig. 24.)

When rotation number is especially high, oil is T T "--_J‘—:":_I—I_\I
injected under high pressure, in order to provide Fipl ﬁgﬁd'
needed quantity without overheating. Oil current -t I 11

d
must be higher than 15 m/s to overcome air | | [ |
stream around the bearing. |.| i | H4. 1 41
4. Oiled air (Fig. 25.) | | Bl
Air oiled by precisely dosaged oil quantity is ! |

brought up to every bearing place. This enables T -

highest revolution numbers and lowest working = ; -

temperatures. Air stream not only cools | [ . |

bearings, but also prevents dirt penetration into EEEEEEE— Sem—

bedding.

Fig. 25. Oiled air lubrication
With all these methods (2, 3, and 4) oil drainage
must be precisely regulated to prevent accumulation
inside the bedding.

1.13.2.1. Lubricating oils

Primarily unalloyed mineral oils are used. Alloyed mineral oils containing anti-aging additives or additives for
enduring pressure are applied only in special cases. Synthetic oils can be used in extreme situations, when
operating temperatures are very high or very low.

Oil selection

Viscosity of mineral oils depends on the temperature, and it decreases as the temperature rises. This ratio is
expressed through viscosity index. High index VI means that the temperature caused a small change of
viscosity. With bearings, oils with high viscosity index are used (VI=85).

On the operating temperature of a bearing, oil must have certain minimal viscosity so that lubricating film
could be formed. Diagram 11 is used to determine the necessary kinematic viscosity vi for mineral oils whose
index of viscosity is VI=85. When the operating temperature is known, referential viscosity v for temperature
of 40°C (as well as for some other temperatures for examining viscosity, e.g. 20°C) can e read from diagram
12. Because of if s duration, it is reccomended to select an oil of v viscosity on operating temperatures higher
than vi. However, since bearing temperature rises together with the increase of viscosity, this improvement is
of limited effect.
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When the viscosity ratio k=v/v1 is less than 1, oil with EP additives should be used; when it is less than 0,4 oil
with EP additives must be applied. With medium and large roller bearings, when k>1, that type of oil can
make certain improvements.

Example:

Bearing 6314 makes 3000 revolutions and it's operating temperature is 80°C. Calculate oil viscosity when
temperature is 40°C.

From the bearing table: d=70mm, D=150mm so that dm=0,5(d+D)=110mm. From diagram 2, for dm=110,
when n=3000min, the necessary viscosity on operating temperature is vi=7mm?/s. When operating
temperature is 80°C, diagram 12 shows that on 40°C the oil viscosity should be v=18mm?/s.

Change of oil

Working conditions and the quantity of oil are the factors that determine how often it should be changed.

With oil baths this change should be made once a year, if operating temperatures were never higher than
50°C and unless it is not impure. When temperatures are increased, oil should be changed more often, e.g.
every three months if operating temperature is 100°C.

Diagram 11. Necessary cinematic viscosity vi
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1.13.3. Bedding inspection and cleaning

Bedding should be inspected and cleaned, from time to time. Between the regular detailed inspections of the
entire machinery, noisiness and lubricants are controlled, temperature is measured . These inspections are
more frequent with heavily loaded machines, e.g. whenever a roller, which is a part of a rolling mill
equipment, is changed, the bearing is dismounted and inspected as well.

After a bedding is cleaned and washed (e.g. by using benzene, paraffin, chlorinated carbon-hydrogen, alkali
means), it should be well dried and oiled or greased in order to prevent corrosion, especially if the machine is
not immediately used.

1.13.4. Storing

When bearings are kept in their original package, they are corrosion protected for several years. Humidity in
the storage place should not be more than 60%. In the case of closed bearings, if they are kept in the
warehouse for a long period of time, grease can solidify so that after a bearing is mounted, it's moment of
friction is bigger than in the case of a new bearing. Therefore, this should be taken into consideration.

Diagram 12. Reference viscosity at testing temperature
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1.14. MOUNTING AND DISMOUNTING

The most important are the cleanness and competence. Alt parts thatshould be installed must be carefully prepared
and the appropriate procedures and tools should be used. This catalog will provide general guidelines, while more
detailed instructions (for Y bearings) are given in the text preceding appropriate tables. There is one rule that must
be applied: mounting and dismounting forces should not be transferred over roller units and raceway.

Preparations for mounting

Mounting of a bearing should be done in a dry space without dust. Working space must not be close to
machines that produce dust or swarf. All parts and tools should be prepared prior to installation process, and
the procedure itself should be made clear. All bedding parts (housing, shaft) should be thoroughly cleaned,
any burrs that are left should be removed, as well as send particles on casted elements etc. Check the
accuracy of measures and forms of all parts that shall be installed and that have any contact with the bearing.
Bearing should be unpacked immediately before the installation. FKL's factory made anticorrosive protection
should not be removed, and by no means should you wash closed bearings filled with grease. Only wipe the
hole and sheet surfaces.

Installation of bearings with cylindrical bore

With non-separable bearings first a ring with tighter fit is installed. The seating surfaces on the shaft (or housing)
should be lightly oiled. If they do not fit tight and the bearing is smaller, it should be driven into position by applying
light hammer blows. This mounting dolly has got appropriate measures, and it is best when it has a cap (26.a). That
way the bearing (ring) shall not become angled. If a non-separable bearing is simultaneously installed into the shaft
and the housing, a mounting ring (26.b), (26.c) should be placed between the bearing and the dolly. This board will
evenly push both rings into the mounting space. In the case of separable bearings, rings are installed one after the
other. This should be done carefully so that tracks are not damaged. A secondary cartridge is used (26.d) for that
purpose. If s size is the same as the track measurements, but in d10 tolerance (track measurements for separable
roller and needle roller bearings are given in bearing tables). Large bearings have to be heated prior to installation,
because the installation forces increase with the diameter increase. Inner ring and housing as heated as well.
Temperature should not be higher than 125°C and necessary temperature differences can be determined using
bearing and shafts (housing) measurements in diagram 13. Local overheating of the bearing should not be
permitted, so if it is heated on a hot plate it has to be moved and turned around often. Heating can also be done
using olil, heating ring, (heating tool or induction)

AR

Fig. 26. Mounting of bearings with cylindrical holes
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Diagram 13. Necessary temperatures for bearings mounting
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Mounting of bearings s with tapered bores

Fitting doesn't depend on the size of the bore and journal, but on the length of pulling it on the taper seating.
Bearing clearance is reduced that way. Clearance reduction explains the fitting.

In the case of spherical bearings, either the clearance reduction or the axial displacement along the taper
seating. Guidelines can be found in the introductory text, before the tables.

Smaller bearings are installed using the shaft nut and the appropriate key. Larger bearings are installed using
hydraulic nuts.

1.14.1. Trial work

After the bearing is installed and the lubrication is assured, there is a trial period when noisiness and
temperature of the bearing are controlled. This trial starts with a partial load, and in the case of beddings with
large number of revolutions it is done with small and medium number of revolutions. Trial work of unloaded
bearings with small number of revolutions should not be permitted, because it can cause damage due to
sliding of roller units along the tracks. Pay attention to the data on minimal loads that are given in the
introductory texts, before the tables.

Noise inside a bearing indicates the presence of a certain ammount of impurity or a damage inside the
bearing, caused during the installation.

Rise of temperature is present when a machine starts working and grease spreads all over a bearing. This
temperature stabilizes soon. Unusually high temperatures, or constantly rising temperatures can be caused
by excessive quantity of grease, axial distortion, bad support or excessive friction of the seal.

Sealing and lubrication should be controlled simultaneously (checking levels of ail, purity of grease samples,
wear particles...) Finally, you can always turn to FKL for help, and through immediate conversation you will
solve any problem.
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Fig. 27. Mounting of bearings with tapered holes
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1.14.2. Dismounting of a bearing

If a bearing shall be used even after it has been dismounted, the dismounting forces should by no means
load roller units and tracks. In the case of inseparable bearings, first the ring with loose fit is taken off.
Compact fitted ring can be dismounted in many ways.

Bearings with cylindrical bore

Smaller bearings can be dismounted with light hammer strokes, through a rubber-made inserted piece, on
the ring face. It is better to work using tools for dismounting process (28.a) (when constructing a bedding
foresee the necessary grooves and other), or screws (28.b) that are screwed into already made holes for
hydraulics implementation.

When removing rings of separable bearings, heated inner rings can be applied, whether electrical induction
heaters (28.c) for smaller rings, or slotted rings (28.d) for bigger diameters, which is separately heated on a
hot plate, heating furnace or on an open flame where temperature is around 200!C. Because of a better heat
transfer , the inner ring should be lubricated with anti-oxidation oil.

Fig. 28. Dismounting of bearings with cylindrical holes
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Bearings with tapered bore

In the case of smaller bearings, they can be removed by first loosening the nut a few turns and then using a
hammer and tubular drift or special segmental drift (29.a). When dismounting bearings on withdrawal
sleeves, the axial locking device (shaft nut, end cover etc.) is removed. The withdrawal nut is then screwed
on to the threaded section of the sleeve and tightened until the sleeve comes free. If the threaded section of
the sleeve protrudes beyond the shaft end or shaft shoulder, a support ring having the greatest possible wall
thickness should be inserted in the sleeve bore to prevent distortion and damage to the thread when the nut
is tightened (29.b).

Larger taper hole bearings should be dismounted using hydraulics and connections provided during the
construction of bedding.

Fig. 29. Dismounting of bearings with tapered holes
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2.0 Y-BEARINGS AND BEARING UNITS

IMPORTANT NOTICES

1. IN THIS CATALOG WE HAVE PAID SPECIAL ATTENTION TO THE RATIONALIZATION OF BEARING
CONSTRUCTION. SEE TYPES UD AND LD WHICH HAVE EXCENTRIC RINGS FOR LOW-PROFILE
TIGHTENING, WHICH MAKES THE CONSTRUCTION EASIER AND SAVES MATERIAL.

2. SECOND METHOD IN WHICH WE MADE THE CONSTRUCTION LIGHTER IS THE SIZE REDUCTION
OF THE INNER RING WITH BEARING TYPES LE AND LY. THESE BEARINGS HAVE MARK X AT THE
END. WE EMPHASIZE THAT THESE CONSTRUCTIONAL FINE POINTS DO NOT INFLUENCE THE
EXPLOITATION OF BEARINGS IN ANY WAY, EXCEPT FOR MAKING THEM LIGHTER. SINCE WE
RESPECT THE HABITS OF OUR CUSTOMERS AND THEIR NEED FOR OLDER CONSTRUCTION
TYPES, WE ALSO HAVE OUR TRADITIONAL SOLUTIONS IN OUR OFFER.

3. IF YOU DO NOT FIND WHAT YOU ARE LOOKING FOR IN OUR TABLES, IT DOESNT MEAN THAT
FKL DOES NOT HAVE THOSE TEMS TO OFFER. NUMBER OF POSSIBLE PRODUCT VARIANTS,
WHOSE BASES IS GIVEN IN TABLES, IS ENORMOUS AND IT WOULD FILL A HUGE CATALOG. SO IF
YOU ARE LOOKING FOR A VARIANT NOT PRESENTED IN TABLES, LOOK IN THE INTRODUCTORY
PART PRECEDING TABLES, STARTING WITH THE MARKING SYSTEM. PAY ATTENTION TO
POSSIBLE SEALING, TIGHTENING VARIANTS, SHAPES OF OUTER RINGS ETC. WITH SOME EFFORT,
YOU CAN COMBINE A MARK THAT EXACTLY DEFINES YOUR REQUIREMENT.
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2.1 PARALLEL MARKING OF Y BEARINGS AND BEARING UNITS

FKL SKF FAG INA FAFENIR NSK NTN
UE YAT (G)AY..NPPB |GYA(E)..RRB UB AS (AR)
LE YAR 562 GY(E)..KRRB UC UR | UC (UR)
Uy UD YET 162 RA(LE)..NPPB| (G)RA.RRB EN AEL
GRA(E)..NPPB JEL
LY LD YEL 362..B G(E).KRRB | G(E).KRRB EW UEL (REL)
us 17262 762.B cs Ccs
LS YFE
UK 3620
LK YSA UK UK
LC GCE.KRRB | GC.KRRB
UES SY(J).RM PASEY SAS UBP (UBLP)
LES SY(J)..TF SG562 RASEY ucP ucpP
UYS UDS | SY(J).FM SG162 PASE VAK  (VAS) ENLP
LYS LDS | SY(J).WM | SG362.B |RASE (RSAO)| RAK (RAS) EWP VELP
uss SG762..B
LSS
LKS SY(J).KF UKP UKP
LCS RASC
UEV UEU | SYF.RM PSHEY
LEV LEU SYF..TF RSHEY UCPA ucuP
UYV UYU | SYF.FM PSHE
UDV UDU
LYV LYU | SYF.WM RSHE UELUP
LDV LDU
Usv Usu
LSV LSU
LKV LKU SYF. KF
LCV LCU
UEF FY(J).RM PCJY UBF
LEF FY(J)..TF FG562 RCJY UCF UCF
UYF UDF | FY(J).FM FG162 PCJ VCJ
LYF LDF | FY(J).WM | (FG362.B) |RCJ (RCJO) RCJ EWF UELF
USF FG762.B
LSF
LKF FY(J)..KF UKF UKF
LCF RCJC
UEN FYT.RM PCJITY SCJT UBFL
LEN FYT..TF RCJTY UCFL UCFL
UYN UDN | FYT.FM PCJT vCaT JEL
LYN LDN | FYT.WM RCJT RCJT EWFL UELFL
USN
LSN
LKN FYT..KF UKFL UKFL
LCN RCJTC UBFC
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FKL SKE FAG INA FAENIR NSK NTN
UEG FYC.RM UCFC UCFC
LEG FYC.TF

UYG UDG | FYC.FM EWFC UELFC

LYG LDG | FYC.WM (RFE)

UsG

LSG

LKG FYC..KF UKFC UKFC
LCG RFC

UETQ) TU.RM UBT

LET(J) TU.TF ucT ucT

UYT UDT (J)| TU.FM PTUE VTU

LYT LDT ()| Tu.wM RTUE(RTUEO) RTU EWT UELT
usT()

LST()

LKT(J) TU.KF UKT UKT
LCT(J)

UEC PF.RM RAY UBPF ASPF
LEC PF.TF FB562 RRY

uYyc uDpcC PF.FM FB162 RA RA ENPF AELPE

LYC LDC PF.WM FB362..B RR RR
usc FB762..B
LSC
LCcC
UED PFD..RM RARTRY
LED PFD..TF RRTRY

UYD UDD | PFD.FM RARTR RARTR

RALTR

LYD LDD | PFD.WM RRTR RRTR
usD
LSD
LCD
UEP PFT.RM RATY UBPFL ASPFL
LEP PFT.TF RRTY ENPFL AELPFL

UYP UDP | PFT.FM RAT RALT RAT

LYP LDP | PFT.WM RRT RRT
usP
LSP
LCP
UER P.RM PBY UBPP ASPP
LER P.TF

UYR UDR P.FM SB162 PB PB ENPP AELPP

LYR LDR P.WM
USR SB762..B
LSR
LCR
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2.2 MARKING OF Y BEARINGS

2.2.1 Ajustable ball bearings with metric hole

Main marking <7|—> Additional marking

1. Types according to sealing

2. Type of inner ring-tightening

3. Row diameter

4. Mark of the nominal bore diameter
5. Sealing types

6.1. Outer ring types

6.2. Measurements modifications
6.3. Special surface protection

(added figures define more closey)

6.4. Locking collar types

6.5. Special
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SNR

Zn
Br

Vi
V2
V3
V4
SO

phoo & @

-sealed wit metal-rubber seal

- sealed wit metal-rubber seal and a flinger
-Tightening with locking screws

-Tightening with excenter rings

-Compact fit tightening

-Tapel hole tightening

-Tightening with excenter ring of low profile
-Old type of ring tightening

-Row diameter 2 (in accordance with bearing 62 row)
-Row diameter 3 (in accordance with bearing 63 row)
d= [ x5

-One- lip seal (on both ends)

-One-lip seal + flinger

-Seal+rubber-lup flinger

-Three-lip seal

-Bore for lubrication opposite of lubrication
-Bore for lubrication and tightening, at the same side
-No lubrication hole

-Grease groove opposite to tightening

-Grease and tightening groove at the same side
-Two grease grooves

-Wit a fixing nail inside the housing

-Cylindrical outer ring

-With a groove for circlip

-With a circlip

-Iner ring modification: X, X1, X2,...

-Outer ring modification: Y, Y1, Y2,...
-Galvanized: Znl1,Zn2,Zn6,Zn8,Zn9,Zn29...
-Bromed: Br1,Br2,Br6,Br8,Br9,Br28,...

-1-... outer ring

-2-... innner ring

-6-... flinger

-8-... locking collar

-9-... all outside surfaces

-28-... inner ring + locking collar

-Round blade screw

-Screw with a round blade and peak

-Screw a ball

-Screw with a peak

-For temperatures above normal (150!C)

Pic.

.
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2.2.2 Adjustable ball bearings with metric bore - SPECIAL

1/

I— Additional markings - as above

Bore diameter (mm)

Type and basic size - as above
2.2.3 Adjustable ball bearings and similar bearings with coi BORE

=000

I— dditional marking, as above
Bore diameternumber - decimal part - in 1/16 of inch

Type and basic size - as above

Expressing bore size in milimeters: d = ((whole number ")x16+(number 1/16"))x1,5875

2.2.4 Housings

Grey cast housings Pic. |Pressed housings  Pic.
|:|g DDD S 36 |C 43
\% 37 D 44
_|_— u 38 [P 45
Size symbol EI 28 R 46
Modification symbol G a1
Type symbol 7.7 42

2.2.5 Bearing units

i
e s 0 @

I— Supplementary marks of bearing

Housing type mark

Alphabetical mark of bearing symbol

Example: bearing LE 209 2F + S 209 housing = bearing unit LES 209 2F
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2.3. TYPES OF SEALING IN Y BEARINGS

Sealing in Y type adjustable ball bearings is possible in all types of FKL integrated sealing, which is explained
in detail ad section 1.12.2.
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2.4. PARTS OF BEARINGS AND BEARING UNITS

185806(@)

1-HOUSING
2-GRACE FITTING
3- BEARING

4- INNER RING
5-SCREW
6-OUTER RING

7- BALL

8-CAGE

9- RUBBER SEAL
10-FLINGER
11-LOCKING COLLAR
12-LOCKNUT
13-LOCK WASHER
14-SLEEVE
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2.4.1 INNER RINGS

A

Fig.1- Innerring E
It is tighted by set of 2 screws-angle 120!.

F
|
L

L ]

Fig. 3 - Innerring S
It is tighted by joint fitting.

Fig.5 - Inner ring D
It is tighted by excentric locking collar and a
screw.

76

Fig.2 - Innerring Y
It is tighted by excentric locking collar and a
screw.

loansany

[
‘ Konus 1:12
|
l

AW

Fig.4 - Inner ring K
It is tighted by adapter.

L — — 1

Fig.6 - Inner ring C
It is tighted with a ring and 2 screws angle 120°

2.4.2 Outer rings

<
S~
A B
o] o]
—~— ——
® ©)
) SN
Q 0
(15) (16)

1SR4

Fig.7- Basic kind of outer ring
Spherical outer rings, in basic performance with lubrication holes, one on
each side. If there isn't additional marking, outer ring is of this kind.

Fig.8-14- Outer rings-possibilities
Drawings 8-14 are shawing different kinds of outer rings. Other
performances are also possible on buyer's request.

H L R 0 T
@ O] 0 O o]
—~_ AN, s (| >y N A —
(10) (11) (12) (13) (14)
SR

Fig 15- Outer ring- variant S
Cylindrical outer rings, in basic variant with
lubrication holes.

Fig 16- Outer ring- variant SN
Cylindrical outer rings with circlip groove
for axial position.

Fig 17 - Outer ring- variant SR

d Cylindrical outer rings with circlip for axial
position.
Fig 18- Outer ring - variant SH
| K Cylindrical outer rings without lubrication
holes
a7 (18)
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2.5 MAIN TYPES OF Y BEARINGS

Fig 19. Adjustable ball bearings-set screw-type UE

Compact bearing with narrower iner ring. Sealed by metal cored rubber. Main
type has lubrication holes on outer ring. The bearing is fixed onto the shaft by
two screws on inn ring. It is usually used in good operating conditions with
pressed steel housing.

Fig 20. Adjustable ball bearing - set screw- type LE

This type is the most used bearing for units. It is fixed onto the shaft by two
screws. The bearing is sealed by steel-rubber seal and steel flinger.
Lubrication holes are on outer ring. Good for using in the worst operating
conditions.

///\\\\\\\\\\

It
.
J

Fig 21. Adjustable ball bearings-eccentic locking collar-type UY UsS
Compact bearing with narrower inner ring. Sealed by metal cored rubber. The

bearing is fixed onto shaft by eccentric locking collar and a screw. It is often

used in good operating conditions and it is often installed into pressed steel

housings. Suitable for shafts revolving only in one direction. It can be used

also with shafts revolving in two directions, but special care is needed during

mounting (see mounting instructions).

Fig 22. Adjustable ball bearings -eccentric locking collar - type LY

The bearing is fixed onto the shaft by eccentric locking collar and screws. It is
sealed by steel-rubber seal and steel flinger. Lubrication holes are on outer
ring. Good for using in bad operating conditions. Suitable for shafts revolving
only in one direction. It can be used also with shafts revolving in two
directions, but special care is needed during mounting (see mounting
instructions page 87).

1SR4

Fig 23. Adjustable ball bearings with eccentric locking collar-type UD

Compact bearing with narrower inner ring. Sealed with metal-cored rubber. It is
fixed onto the shaft by eccentric locking collar and screws. It is usually used in
good operating conditions and it is often installed in pressed steel housings.
Suitable for shafts revolving only in one direction. It can be used also with shafts
revolving in two directions, but special care is needed during mounting (see
mounting instructions).

This bearing differs from the type UY only for low profile eccentric locking collar.
We recommend it instead of UY type because of the material saving (weight and
radial space).

Fig 24. Adjustable ball bearing -eccentric locking collar- type LD

It is fixed onto the shaft by eccentric locking collar and screws. Sealed with
metal-cored robber and a flinger. Lubrication holes are on outer ring. It is usually
used in bad . operating conditions. Suitable for shafts revolving only in one
direction. It can be used also with shafts revolving in two directions, but special
care is needed during mounting (see mounting instructions).

This bearing differs from the type UY only for low profile eccentric locking collar.
We recommend it instead of UY type because of the material saving.

Fig 25. Adjustable ball bearing-type US

Simple performance of compact bearing which corresponds to 62 series. It is
sealed by steel-rubber seal. Contact less sealing, type 2Z, is possible. It is often
used for transporting rollers, as well as for good operating conditions and with
pressed steel housings.

Fig. 26. Adjustable ball bearing - type LS

This bearing has wider inner ring than US type as it is sealed by steel-rubber
sealing+flinger. It is recommended for heavy operating conditions and, in "S"
version (cylindrical outer ring), is used as free end bearing.
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LK Fig. 27. Adjustable ball bearing with tapered bore - LK
The bore of these bearings is tapered and it is fixed onto the shaft by
adapter sleeve. These bearings are particularly suitable where intense
vibrations or shock loads exist. Sealing is the same as in LE and LY
types.

LK+H

Fig. 28. Adjustable ball bearings with adapter - LK+H
Same as above, but with adapter.

G lde iz,
—

Ay

UE..SH UE...SHN

Fig. 29. Similar bearings -
cylindrical outside

These bearings, unlike the
basic type, have cylindrical
outer ring and therefore are
not self-adjustable. They are
mostly used as a free end
bearing when mounting error
is low. The suffix "N" means
that there is a groove on the
outer ring for a circlip, which
is used for axial fixing of the
bearing.

UY...SH UY..SHN LY...S LY..SN

UD..SH  UD...SHN

7z "z

LD...SN
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2.6. CAST IRON HOUSINGS

e

C O

1SR4

Fig. 30. Pillow block housing - type S

This is hard housing of simple construction, widely used in
practice. It is applied for various transport equipment and
machinery. As all other FKL cast iron housings, it has a grease
fitting.

Fig. 31. Pillow block housing - type V

This bearing has wider ring then US type, as it is sealed by steel-
rubber sealing and a flinger. It is reccomended for heavy
operating conditions and, in "S" version (outer ring is cylindrical) it
is used as free end bearing.

Fig. 32. Pillow block housing - type U
It is similar to "V"' type housing, but the measures, distances
between attachment holes and the tight of the center are different.
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2.7. PRESSED STEEL HOUSINGS

Fig 37. Round flanged housing-type C

This is light and compact housing made of two precision pressed
steel recommended for transmission shafts which carry relatively
light con: Installation is easy due to the possibility of separation
of the plates.

C
L]
Fig 33. Square flanged housing - type F
Rigid housing with square flange. It is easily attached to
desired place using 4 holes for tightening. This bearing f\
unit is very often used due to simple mounting. kj
o &

Fig 38. Triangular flanged housing - type D
Compared to type "C", the construction is lighter

NIy Fig 34. Oval flanged housing - type N L]
| | These housings have oval flanges with two holes for easy
I attachment onto the machine. They are very convenient \
where the space is limited or where the distance between
| shafts should be minimized. The distance between two \J
holes is generally equal to the diagonal distance between O O

holes of "F" housings.

Y

P
(] , .
_ ) ) Fig 39. Oval flanged housing - type P

Fig 35. Rou'nd flanged cartridge hous'lng-type G Even lighter construction comparing to "C" and "D". Convenient
These housings have around flange with 4 bolt holes and K\ for installation where the space is limited and where the distance
a cylindrical spigot joint for centering during the mounting. . between shafts should be minimized.
This joint eliminates eccentricity in installation. Therefore \/
"G" housings are reccomended for accurate positioning.

L]

R

Fig 36. Take-up housing - type T, TJ

Fig 40. Pressed-steel pillow blocks - type R

These housings are provided with four-angle guide
grooves which allow adjustment of the axis at the time of
installation or during operation.
"TJ" differs from "T" in dimensions and distance between
guide grooves.
EE ==

Light and compact standing housing made of pressed steel
strong enough to be applied with relatively small and constant
forces.
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2.8 Y BEARINGS AND BEARING UNITS DATA
2.8.1 Bearing force - dynamic equivalent force

If the force applied on bearings present the combination of radial and axial force, dynamic equivalent force
can be calculated as follows:

P=XF+YFa

Table 1. Bearing factors - dynamic

Relative axial Fa/lFr<e FalFr>e
Bearing type force
Fa/Co e X Y X Y
Radial ball bearings 0,014 0,19 2,30
Single row or Double row 0,028 0,22 1,99
0,056 0,26 1,71
0,084 0,28 1,55
0,11 0,30 1 0 0,56 1,45
0,17 0,34 1,31
0,28 0,38 1,15
0,42 0,42 1,04
0,56 0,44 1,00
Here is:
Fr radial force, kN
Fa axial force, kN
Co static load rating, kN
X radial force factor
Y axial force factor
e limited value of the bearing for X, Y (calculated from contact angle)

2.8.2 Equivalent static force

If static force consists of radial and axial components, static equivalent force is calculated as follows:
Por=Xo'Frt+Yo.Fa

If equivalent static force Por < Fr , in that case Po=F.

Factors X, and Y, are shown in following table:

Table 2. Bearing factors - static
Bearing type Xo Yo

Radial ball bearing 0,6 0,5
Single row and double row

Where:
Fr radial force, kN

Fa axial force, kN
Xo radial bearing factor
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Cast iron housings have endurance corresponding to static carrying capacity Co, of mounted bearing.

2.8.3 Housing carrying capacity

Carrying capacity of pressed steel housings is max Co/3. Recommendation are given in tables for mounted
units with pressed steel housings.
2.8.4 Axial carrying capacity of shaft-bearing connection

Set screw tightening moments (torques) for fixing bearings onto the shaft, as well as axial carrying capacity of
shaft-bearing connection are shown in the following table:

Table 3. Axial carrying capacity of shaft - bearing connection

Shaft diameter(mm) Ug(}" 2530|3540 |45 |50 |55 |60 (65|70 |75 |80 |85 |90 |100|120
Tighteningmoment (Nm) | 4 | 5 | 6 |12 |12 |12 |23 [23 |23 |23 |23 |23 [23 |23 |23 [23 |23
Key size (mm) 3|3|3|4|a|a|5|5|5|5|5|5|5|6|6|6]|6
Axial force (kN) 2 |3|4|5|6|8|9]10]|12|14]14|15]15]|16|16]|16 |16

2.8.5. Operating temperature

Standard construction of bearing:
The material used in construction of standard bearing has operating range between-30 and +120°C (for few
hours up to +150°C). Normal operating temperature shouldn't be higher than +70°C (measured on the outer

ring).

Bearings for higher operating temperatures - construction So (up to 150°C):

These bearings have a metal cage or special plastic cage for higher temperatures. Sealing and grease are
also made of special materials. Normal operating temperature for these bearings should not be higher than
100°C.

Note:

With bearing unit, which continuously operate above normal operating temperature (70°C or 100°C) reduced
durability of grease must be taken into consideration. For every 15°C above normal operating temperature it
is reduced to one half, which means that the bearing must be lubricated more often.

2.8.6. Angle alignment
FKL bearing units are primarily used for agricultural machinery, conveyers, building machinery etc. They are
very suitable for installation at any place, where it is difficult to obtain coaxial beddings (difficulties concerning

the making, long axles). In such cases adjustable bearings-bearing units contribute to elimination of those
difficulties, as they can adapt to coaxial deviation + / -2° from medial position.
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2.8.7 Limited revolution number

Revolution number / speed is limited by two factors:

1. Tolerance of the axle where the bearing is installed; as closer fitting is more resistant to blows and
vibrations and vice versa, fitting with bigger clearance is sensitive to those influences and the smaller speed
can be allowed. Recommendations for limiting revolution number, depending on the axle tolerance, are given
in the following table.

2. Kind of sealing because the friction between the sealing and bearing ring increases the operating
temperature proportionally to speed. For normal sealing 2S and 2F data are shown in the following table.

For sealing 2B allowed speed is 55 - 60% from that given in table.

For bearings with three-lip seating 2T (bearings for agricultural machinery) allowed speed is max. 500 min-1,
unless they are smaller according to the following table.

Table 4. Limited speed (min™)

Bearing type = UE, LE, UY, LY, UD, LD, LC LK Us, LS
shaft size shaft tolerance

d m7, k7 h6 h7 h8 h9 h11
12 12000 9500 6000 4300 1500 950 - 14000
15 12000 9500 6000 4300 1500 950 - 13000
17 12000 9500 6000 4300 1500 950 - 12000
20 10000 8500 5300 3800 1300 850 7000 10000
25 9000 7000 4500 3200 1000 700 6300 8500
30 7500 6300 4000 2800 900 630 5300 7500
35 6300 5300 3400 2200 750 530 4800 6300
40 5600 4800 3000 1900 670 480 4300 5600
45 5300 4300 2600 1700 600 430 4000 5000
50 4800 4000 2400 1600 560 400 3600 4800
55 4300 3600 2000 1400 500 360 3400 -
60 4000 3400 1900 1300 480 340 3000 -
65 3600 3000 1700 1100 430 300 2600 -
70 3300 2800 1600 1000 400 280 2400 -
80 2800 2400 1400 900 360 240 2200 -
90 2400 2000 1200 800 320 200 - -
100 2200 1900 1100 750 300 190 - -
120 1900 1700 900 600 250 160 - -

2.8.8 Radial clearance

Radial clearance of UE, LE, UY, LY, UD, LD and LC bearing types correspond with C3 clearance of simple
radial ball bearings.

Table 5. Radial clearance

Types
bore diameter d UE,LE,UY,LY,UD,LD,LC LK Us, LS
above up to min max min max min max
- 18 0,008 0,025 - - 0,003 0,018
18 30 0,013 0,028 0,023 0,041 0,005 0,020
30 40 0,015 0,033 0,028 0,046 0,006 0,020
40 50 0,018 0,036 0,030 0,051 0,006 0,023
50 65 0,023 0,043 0,038 0,061 0,008 0,028
65 80 0,025 0,051 0,046 0,071 0,010 0,030
80 100 0,030 0,058 0,053 0,084 - -
100 120 0,036 0,066 - - - -
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2.8.9 Bore and outer diameter tolerances

Table 6. Bore and outer diameter tolerances

185806(@)

d D

nominal diameter d UE,LE,UY,LY,UD,LD,LC US, LS for all

above up to upper lower upper lower upper lower
10 18 +0,015 -0 +0 -0,008 - -
18 30 +0,018 -0 +0 -0,010 - -
30 50 +0,021 -0 +0 -0,012 +0 -0,010
50 80 +0,024 -0 +0 -0,015 +0 -0,010
80 120 +0,028 -0 - - +0 -0,015
120 150 - - - - +0 -0,018
150 180 - - - - +0 -0,020
180 250 - - - - +0 -0,030

2.8.10 Bearing materials

Rings and balls are made of special steel manufactured by the vacuum degassed method (100 Cr6 by DIN).
Cages for standard operating temperature are made of plastic (ULTRAMID A4H, POLIAMID 6,6).

Cages for higher temperatures are made of steel sheets of special plastic (PA- 46GF 25 STANYL).

Sailings are rubber (PERBUNAN, BUNA M) with steel protection. For higher temperatures they are made of
special mixture (SYNTETIC "VITON").

Flingers are made of steel sheet.

Housings are made of cast iron hardness 200 HB or of cold-rolled steel sheet

Grease for normal temperatures is lithium-grease.

For higher temperature (150°C) grease is special (L55/2 KLUBER).

2.9. MOUNTING

Even though ball bearing units are easy to handle and install, incorrect installation or damage to the bearings
or housings will lead to poor performance and early failure. The main guidelines for mounting are:

Mounting of bearing units with set screws

Two set screws are tightened evenly against the shaft. A fitting flat section on the shaft or spot-facing with a
drill increases the contact area between the ends of the set screws and permits a greater tightening force. To
mount bearing units proceed as follows:

-first check that the rigidity and flatness of the mounting base are satisfactory for the operating conditions.
-check that tightening screw ends do not penetrate the hole of inner ring

-fit the unit onto the shaft and position it correctly, being careful not to damage the flinger or the housing

-fix the housing to the mounting base, ensuring that the distance between the units is correct, and confirm the
axial clearance of the bearing before finally tightening the mounting bolts

-alternately and evenly tighten the two set screws over the inner ring against the shaft. Recommended
tightening moments/torques are shown on table, section 2.8.4 (Axial carrying capacity of shaft - bearing
connection).

-rotate the shaft manually to see whether it turns smoothly.
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Mounting of bearing units with eccentric locking collars

The clamping force of an eccentric locking collar increases as the shaft rotates and, therefore, firm mounting
is ensured. If the application involves rotation in both directions, the clamping force may decrease during
reverse operation, at which time even a small thrust load may move the inner ring in the axial direction. To
prevent this, the inner ring should be set against the static shoulder of a stepped shaft, or the inner ring
should be secured by a fixing collar.

To mount a bearing unit, proceed as follows:

-first check the rigidity and flatness of the mounting base

-fit the unit onto the shaft and position it correctly, being careful not to damage the flinger or the housing

-fix the housing to the mounting base, ensuring that the distance between the units is correct, and confirm the
axial clearance of the bearing before finally tightening the mounting bolts

-fit the eccentric locking collar onto the eccentric portion on the side of the inner ring. At the same time tighten
it, either by hand or by lightly tapping it, in the same direction as the shaft's rotation.

-tighten the set screws of the eccentric locking collar against the shaft. Recommended tightening moments
are shown on following table.

-rotate the shaft manually and confirm that it turns smoothly.

Table 7. Tightening torque

Bearing designation Tightening moment/torque (Nm)
LK 205 1,96
LK 206 2,94
LK 207 3,92
LK 208 4,90
LK 209 5,90
LK 210 6,85
LK 211 9,30
LK 212 12,3
LK 213 14,7
LK 215 17,7
LK 216 18,6
LK 217 19,0
LK 218 20,3

Mounting of bearing units with adapters

Ball bearing units with adapters can stay firmly fixed even where severe shocks and vibrations exist, since
the shaft and the inner ring are firmly clamped with a sleeve and a nut. Besides, special shaft processing is
not necessary; an h9 class of tolerance is sufficient.

Bare in mind that this tightening reduces bearing clearance due to expansion of the inner ring and heat may
be generated. Tightening moments/ torques are given in table 7.

To mount a bearing unit proceed as follows:

-first check the rigidity and flatness of the mounting base

-fit the sleeve onto the shaft (expand it with a screw driver) to the position where bearing should be placed
-position the bearing unit onto the shaft and then with a metal ring and by lightly tapping it, slide the inner ring
onto sleeve, to that portion where the diameter is largest

-insert the washer and then fasten the nut lightly by hand

-slide the bearing unit onto the shaft and position it correctly, being careful not to damage the flinger or the housing

-fix the bearing housing to the mounting base, set the correct distance between bearing units and confirm
that the axial clearance is correct before finally tightening the mounting bolts.

-temporarily mount a reference ring and then measure the distance between the ring and the end face of the
bearing, using a bar gauge or inside micrometer.

-tighten the adapter nut with aspanner or hammer and turn it 70 to 100°, in order to fix the bearing onto the shaft.
Recommended tightening torques are given bellow.

-to prevent the nut from loosening, bend one of the tabs of the washer into a notch in the nut.

-finally, rotate the shaft manually and confirm that it turns smoothly.

88



2.10. TABLES OF Y BEARINGS AND BEARING UNITS
Y-series bearings with inch bore are designed same as basic bearings with metric bore. Only difference is in
measures of hole and in dimensions of tightening screws. Following table shows numerical markings (for row
and diameter) for bearings with inch hole and data on tightening screws (Gs - nominal measure, sw - wrench

opening).

Table 8. Dataon Y bearings with inch holes

185806(@)

Numerical marking

Tightening screws for

Tightening screws for

inch UE, LE inch UY, LY
basic inch Inch mm Gs sw Gs sw
203 203-008 1/2 12,700 |10-32 2,381 |1/4-28 3,175
203-009 9/16 14,288
203-010 5/8 15,875
203-011 11/16 17,462
204 204-012 3/4 19,050
205 205-013 13/16 20,638 [1/4-28 3,175
205-014 718 22,225
205-015 15/16 23,812
205-100 1 25,400
206 206-101 11/16 26,988 5/16-24 3,969
206-102 11/8 28,575
206-103 13/16 30,162
206-104 11/4 31,750
207 207-104 11/4 31,750 [5/16-24 3,969 |3/8-24 4,762
207-105 15/16 33,338
207-106 13/8 34,925
207-107 17/16 36,512
208 208-107 17/16 36,512
208-108 11/2 38,1
208-109 19/16 39,688
209 209-110 15/8 41,275
209-111 111/16 42,862
209-112 13/4 44,450
209-113 113/16 46,038
210 210-113 113/16 46,038 |3/8-24 4,762
210-114 17/8 47,625
210-115 115/16 49,212
210-200 2 50,800
211 211-200 2 50,800
211-201 21/16 52,388
211-202 21/8 53,975
211-203 2 3/16 55,562
212 212-204 21/4 57,150
212-205 25/16 58,738
212-206 2 3/8 60,325
212-207 27/16 61,912
213 213-207 27/16 61,912
213-208 21/2 63,500
214 214-210 25/8 66,675
214-211 211/16 68,262
214-212 2 3/4 69,850
215 215-213 213/16 71,438
215-214 2718 73,025
215-215 2 15/16 74,612
215-300 3 76,200
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Table 8 Data on Y bearings with inch holes - continues

Numerical marking D Tightening screws for | Tightening screws for
inch UE, LE inch UY, LY
basic inch Inch mm Gs Sw Gs sw
305 305-013 13/16 20,638 (1/4-28 3,175 |5/16-24 3,969
305-014 718 22,225
305-015 15/16 23,812
305-100 1 25,400
306 306-101 11/16 26,988
306-102 11/8 28,575
306-103 13/16 30,162
307 307-104 11/4 31,750 |5/16-24 3,969
307-105 15/16 33,338
307-106 13/8 34,925
307-107 17/16 36,512
308 308-108 1172 38,1 3/8-24 4,762 |3/8-24 4,762
308-109 19/16 39,688
309 309-110 15/8 41,275
309-111 111/16 42,862
309-112 13/4 44,450
310 310-113 113/16 46,038 [1/2-20 6,350
310-114 17/8 47,625
310-115 115/16 49,212
311 311-200 2 50,800
311-201 21/16 52,388
311-202 21/8 53,975
311-203 23/16 55,562
312 312-204 214 57,150
312-205 25/16 58,738
312-206 23/8 60,325
312-207 27/16 61,912
313 313-208 2172 63,500 1/2-20 6,350
313-209 29/16 65,088
314 314-210 25/8 66,675
314-211 211/16 68,262
314-212 23/4 69,850
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Table 9 - Review of coils and wrench openings for tightening screws in metric Y bearings

Size

Tightening screws for UE, LE

Tightening screws for UY, LY

Gs

SwW

Gs

Sw

203

204

205

206

207

M6X0,75

3

M6X0,75

3

M8X1

N

208

209

M8X1

210

211

212

213

214

215

216

M10X1

M10X1

217

218

220

224

M12X1,5

M12X1,5
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2.10.1 BALL BEARINGS - set screw type - UE 2...

iy I’

15 5806(@)

\t

UE

UE...SH 1

UE...SHN RG] @

Shaft dia. Nominal dimensions (mm)

d D B C S d1 D1 E Gs sw_a b D3

12 40 221 12 62 242 326 36 M6X0,75 3 2,06 1,35 38,1

15

17

20 47 255 14 72 282 38,6 4,3 M6X0,75 3 2,46 1,35 44,6

25 52 272 15 7,7 33,6 44,0 4,3 M6X0,75 3 2,46 1,35 49,73

30 62 30,2 18 9,2 39,7 516 51 M6X0,75 3 328 19 59,61
29 16 8

35 72 33 19 97 461 605 56 M6X0,75 3 328 19 6881
34 17 85

40 80 36 21 10,7 520 673 6,1 M8X1 4 32819 7681
38 18 9

45 85 37 22 112 56,6 726 6,1 M8X1 4 32819 8181
40 19 95

50 90 388 22 11,2 625 782 6,4 M10X1 5 328 2,7 86,79
42 20 10

*If non-relubricatable type is needed, please order with suffix "H" (example: UE 206 2S.YH)
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Load rating (kN) Designations*

o rsa [C Co Py kg 1 kg 2 3

0,3 06 (7,35 4,75 0,140 (0,091 UE 203/12 2S 0,094 UE 203/12 2S.SH  UE 203/12 2S.SHN
0,080 UE 203/15 2S 0,083 UE 203/15 2S.SH  UE 203/15 2S.SHN
0,071 UE 203 2S 0,074 UE 203 2S.SH UE 203 2S.SHN

06 06 [128 6,6 0,196|0,12 UE 204 2S 0,13 UE 204 2S.SH UE 204 2S.SHN

06 06 [140 7,80 0,2320,15 UE 2052S 0,16 UE 205 2S.SH UE 205 2S.SHN

0,6 06 (19,5 11,3 0,335(0,24 UE 206 2S.Y 0,25 UE 206 2S.SHY UE 206 2S.SHNY
0,24 UE 206 2S 0,25 UE 206 2S.SH UE 206 2S.SHN

1 1 255 153 0,455(0,37 UE 207 2S.Y 0,38 UE 207 2S.SHY UE 207 2S.SHNY
0,36 UE 207 2S 0,37 UE 207 2S.SH UE 207 2S.SHN

1 15 (32,5 19,8 0,560 (0,48 UE 208 2S.Y 0,49 UE 208 2S.SHY UE 208 2S.SHNY
0,48 UE 208 2S 0,49 UE 208 2S.SH UE 208 2S.SHN

1 15 |325 20,4 0,640|0,53 UE 2092S.Y 0,54 UE 209 2S.SHY UE 209 2S.SHNY
0,53 UE 209 2S 0,54 UE 209 2S.SH UE 209 2S.SHN

1 15 350 23,2 0,695|0,58 UE2102S.Y 0,59 UE 210 2S.SHY UE 210 2S.SHNY
0,60 UE 210 2S 0,61 UE 210 2S.SH UE 210 2S.SHN

93



2.10.2 BALL BEARINGS - set screw type - LE 2..., LE 3...

VE NN

LE
LE...S =% :
LE SN c__|( (@) (3)
Shaft dia. Nominal dimensions (mm)
d D B C S dy D E Gs SW_a b D3
12 40 27,4 12 11,5 242 326 3,6  M6X0,75 3 2,06 1,35 381
15
17
20 A7 31 14 12,7 28,2 38,6 4,3 M6X0,75 3 2,46 1,35 44,6
17
25 52 31 15 11,5 336 44 4,3  M6X0,75 3 2,46 1,35 49,73
34,1 15 14,3
34,1 17 14,3
62 38 20 15 36,6 50,9 5 M6X0,75 3 3,28 1,9 59,61
30 62 34,5 18 13 39,7 516 51 M6X0,75 3 328 19 5961
38,1 18 15,9
38,1 19 15,9
72 43 23 17 44,6 59,2 56 M6X0,75 3 328 19 6881
35 72 365 19 13,5 46,1 60,5 56 M6X0,75 3 328 19 6881
43 19 17,5
43 20 17,5
80 48 25 19 49,5 66,1 57 MBX1 4 3,28 19 76,81
40 80 41 21 145 52,0 673 6,1 M8X1 4 328 19 7681
49,2 19
90 52 27 19 56,1 74,7 6,1 M10X1 5 3,28 2,7 86,79
45 85 42 22 15 56,6 72,6 6,1 M8X1 4 328 19 8181
49,2 19
100 57 29 22 62,1 83,7 7,1  M10X1 5 3,28 2,7 96,8
50 90 45 22 155 62,5 782 6,4 M10X1 5 3,28 2,7 86,79
51,6 22 19
51,6 24 19
110 61 32 22 68,7 92,6 7,9 M12X1.,5 6 3,28 2,7 106,81
55 100 47 25 16,5 69,1 85,9 7 M10X1 5 328 2,7 96,8
55,6 22,2
120 66 34 25 75,3 101 8,5 M12X1,5 6 4,06 3,1 11521
60 110 51 26 18 755 95 7,7  M10X1 5 3,28 2,7 106,81
65,1 25,4
130 71 36 26 81,8 109 9,0 M12X1,5 6 4,06 3,1 12522
65 120 56,6 27 21,5 825 1025 7,6 M10X1 5 4,06 3,1 11521
68,3 25,4
140 75 39 30 88,3 118 9,4 M12X1,5 6 49 31 135,23
70 125 593 28 215 87,1 108 8,1 MI1OXL 5 4,06 3,1 120,22
69,9 30,2
150 78 41 33 94,9 126 10 M12X1 ,5 6 49 3,1 14524

| Load rating (kN)

94

Designations*

FK%@Q@I

Ir1,2 rza |C Co Pu kg 1 kg 2
«.lL «.F T
0,3 06 [7,35 4,75 0,140 (0,115 LE 203/12 2F 0,125 LE 203/12 2F.S LE 203/12 2F.SN
0,102 LE 203/15 2F 0,112 LE 203/15 2F.S LE 203/15 2F.SN
0,090 LE 203 2F 0,100 LE 203 2F.S LE 203 2F.SN
06 06 (128 6,60 0,196 (0,14 LE 204 2F.Y 0,17 LE 204 2F.SY LE 204 2F.SNY
0,15 LE 204 2F 0,17 LE 204 2F.S LE 204 2F.SN
06 06 [140 7,80 0,232 |0,17 LE2052F.X 0,18 LE 205 2F.SX LE 205 2F.SNX
0,18 LE 205 2F.Y 0,19 LE 205 2F.SY LE 205 2F.SNY
0,18 LE 205 2F 0,19 LE 205 2F.S LE 205 2F.SN
1,1 1,1 (225 11,6 0,450 |0,35 LE 3052F 0,37 LE 305 2F.S LE 305 2F.SN
0,6 06 (195 11,3 0,335 (0,29 LE 206 2F.X 0,29 LE 206 2F.SX LE 206 2F.SNX
0,30 LE 206 2F.Y 0,31 LE 206 2F.SY LE 206 2F.SNY
0,30 LE 206 2F 0,31 LE 206 2F.S LE 206 2F.SN
1,1 1,1 |28,1 16,0 0,670 |0,56 LE 306 2F 0,58 LE 306 2F.S LE 306 2F.SN
1 1 255 153 0,455 |0,40 LE 207 2F.X 0,41 LE 207 2F.SX LE 207 2F.SNX
0,44 LE 207 2F.Y 0,45 LE 207 2F.SY LE 207 2F.SNY
0,44 LE 207 2F 0,45 LE 207 2F.S LE 207 2F.SN
15 15 (33,2 19,0 0,815 |0,71 LE 307 2F 0,74 LE 307 2F.S LE 307 2F.SN
1 15 |325 19,8 0,560 [0,53 LE 208 2F.X 0,55 LE 208 2F.SX LE 208 2F.SNX
0,59 LE2082F 0,61 LE 208 2F.S LE 208 2F.SN
1,5 15 41,0 24,0 1,02 0,96 LE3082F 1,00 LE 308 2F.S LE 308 2F.SN
1 15 (325 20,4 0,640 |0,58 LE 209 2F.X 0,61 LE 209 2F.SX LE 209 2F.SNX
0,64 LE 209 2F 0,67 LE 209 2F.S LE 209 2F.SN
15 15 (52,7 315 1,34 |128 LE3092F 1,33 LE 309 2F.S LE 309 2F.SN
1 1,5 (350 23,2 0,695 [0,67 LE2102F.X 0,70 LE 210 2F.SX LE 210 2F.SNX
0,73 LE 210 2F.Y 0,76 LE 210 2F.SY LE 210 2F.SNY
0,74 LE2102F 0,77 LE 210 2F.S LE 210 2F.SN
2,0 20 (61,8 38,0 1,60 (1,65 LE3102F 1,72 LE 310 2F.S LE 310 2F.SN
1 2 435 29,0 0,865 (0,93 LE2112F.X 0,96 LE 211 2F.SX LE 211 2F.SNX
1,02 LE 211 2F 1,05 LEZ2112F.S LE 211 2F.SN
20 20 [715 450 190 (207 LE3112F 2,15 LE 311 2F.S LE 311 2F.SN
15 2 52,0 36,0 1,060 |1,29 LE2122F.X 1,32 LE 212 2F.SX LE 212 2F.SNX
1,47 LE2122F 1,50 LE2122F.S LE 212 2F.SN
2,1 21 (81,9 520 220 [260 LE3122F 2,70 LE3122F.S LE 312 2F.SN
15 2 57,0 40,0 1,180 |1,58 LE2132F.X 1,61 LE 213 2F.SX LE 213 2F.SNX
1,77 LE213 2F 1,80 LEZ2132F.S LE 213 2F.SN
2,1 21 [92,3 60,0 2,50 (3,25 LE3132F 3,37 LE 313 2F.S LE 313 2F.SN
15 2 62,0 44,0 1,32 |1,82 LE2142F.X 1,85 LE 214 2F.SX LE 214 2F.SNX
2,00 LE?2142F 2,03 LE 214 2F.S LE 214 2F.SN
2,1 2,1 [104 68,0 275 (3,89 LE3142F 4,03 LE 314 2F.S LE 314 2F.SN
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15 5806(@)

BALL BEARINGS - set screw type - LE 2..., LE 3...

N

am

. U °‘ v

IE...S wL ! N N

c | ® (&)

LE...SN 2L 2F
Shaft dia. Nominal dimensions (mm) Load rating (kN) Designations*

d D B C S dy D1 E Gs SW a b D3 ri2 rss |C Co Pu kg 1 kg 2 3

75 130 601 29 215 921 113 8,3 MILOX1 5 31 12522 2 62,0 445 1,44 [2,07 LE2152F.X 2,11 LE 215 2F.SX LE 215 2F.SNX
73,3 27 2,30 LE 2152F 2,34 LE2152F.S LE 215 2F.SN

80 140 61,8 234 974 1225 8,2 MI10X1 31 13523 25 720 540 153 [2,40 LE?2162F.X 2,44 LE 216 2F.SX LE 216 2F.SNX
77,8 30,2 2,70 LE 216 2F 2,74 LE 216 2F.S LE 216 2F.SN

85 150 67 25 105 130 9,3 Mi2X1,5 31 14524 25 [850 650 1,72 [2,98 LE2172F.X 3,05 LE 217 2F.SX LE 217 2F.SNX
81 30,2 3,30 LE 217 2F 3,37 LE 217 2F.S LE 217 2F.SN

90 160 67,8 252 112 1395 10 MI12X1,5 31 15522 25 [102 79,0 1,96 [3,62 LE2182F.X 3,70 LE 218 2F.SX LE 218 2F.SNX
89 35 4,20 LE 218 2F 4,28 LE 218 2F.S LE 218 2F.SN

100 180 70,5 255 1222 156 12 MI12X1,5 35 173,66 25 [122 80,0 2732 (3,65 LE2202F.X 3,75 LE 220 2F.SX LE 220 2F.SNX
98,4 35 4,50 LE 220 2F 4,60 LE 220 2F.S LE 220 2F.SN

120 215 735 40 285 1464 186 14  MI12X1,5 6 569 35 2086 2 25 155 113 293 1620 LE2242FX

*If non-relubricatable type is needed, please order with suffix "H" (example: LE 215 2F.H)
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2.10.3 BALL BEARINGS - eccentric locking collar type - UY 2...

15 5806(@)

I

.20

.28

12

34

Load rating (kN)
C CO PLI

kg 1

Designations*
kg 2

3

UY
UY...SH
UY...SHN
Shaft dia. Nominal dimensions (mm)
d D B C S dy D, B1 d B, E Gs SW a b Ds
12 40 286 12 65 242 326 19,1 28,6 135 36 M6X0,75 3 2,06 1,35 38,1
15
17
20 47 31 14 75 282 386 215 33,0 135 4,3 M6X0,75 3 2,46 1,35 44,6
25 52 31 15 75 336 44 215 374 135 43 M6X0,75 3 2,46 1,35 49,73
30 62 35,7 18 9 39,7 516 238 442 16 5,1 M8X1 4 328 19 59,61
16
35 72 389 19 95 46,1 605 254 512 175 56 M10X1 5 328 19 68381
17
40 80 43,7 21 11 520 67,3 30,2 58,2 183 6,1 MI10X1l 5 328 19 76,8]
18
45 85 43,7 22 11 566 726 30,2 63,6 183 6,1 M10X1l 5 328 19 81,81
19
50 90 43,7 22 11 625 782 30,2 67,6 183 64 M10X1 5 3,28 2,7 86,79
20

0,3 0,6 (7,35 4,75 0,140 [0,138 UY 203/122S 0,141 UY 203/12 2S.SH UY 203/12 2S.SHN
0,124 UY 203/152S  |0,127 UY 203/152S.SH UY 203/15 2S.SHN
0,112 UY 203 2S 0,115 UY 203 2S.SH UY 203 2S.SHN

06 06 |12,8 6,6 0,196 |0,159 UY 204 2S 0,165 UY 204 2S.SH UY 204 2S.SHN

0,6 0,6 |140 7,80 0,232 |0,183 UY 205 2S 0,190 UY 205 2S.SH UY 205 2S.SHN

06 06 |19,5 11,3 0,335 0,30 UY 206 2S.Y 0,31 UY 206 2S.SHY  UY 206 2S.SHNY
0,29 UY 206 2S 0,30 UY 206 2S.SH UY 206 2S.SHN

1 1 255 15,3 0,455 10,49 UY 207 2S.Y 0,50 UY 207 2S.SHY  UY 207 2S.SHNY
0,47 UY 207 2S 0,48 UY 207 2S.SH UY 207 2S.SHN

1 15 (32,5 19,8 0,560 0,62 UY2082S.Y 0,63 UY2082S.SHY  UY 208 2S.SHNY
0,60 UY 208 2S 0,61 UY 208 2S.SH UY 208 2S.SHN

1 15 |32,5 204 0,640 |0,64 UY2092S.Y 0,65 UY2092S.SHY  UY 209 2S.SHNY
0,62 UY 209 2S 0,63 UY 209 2S.SH UY 209 2S.SHN

1 15 |350 23,2 0,695 (0,72 UY2102S.Y 0,73 UY2102S.SHY  UY 210 2S.SHNY
0,70 UY 210 2S 0,71 UY 210 2S.SH UY 210 2S.SHN

*If non-relubricatable type is needed, please order with suffix "H" (example: UY 206 2S.YH)
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2.10.4 BALL BEARINGS - eccentric locking collar type - LY 2...

e

72

)
oy
2L

://, K¢ :'._‘
AN

LY
LY...5 B4t L@ @
LY...SN ’
Shaft dia. Nominal dimensions (mm)
d D B C S d1 Dy B1 dz B, E Gs SW a b D3
12 40 323 112 10 242 326 22,8 28,6 135 3,6 M6X0,75 3 2,06 1,35 38,1
37,3 13,9 27,8
15 32,3 10 22,8
37,3 13,9 27,8
17 32,3 10 22,8
37,3 13,9 27,8
20 47 355 14 115 282 386 259 330 135 43 M6X0,75 3 2,46 1,35 44,6
43,7 14 17,1 34,1
43,7 17 17,1 34,1
25 52 365 15 115 336 44 26,9 37,4 135 43 M6X0,75 3 2,46 1,35 49,73
444 15 175 34,8
44,4 17 17,5 34,8
62 46,8 20 16,7 36,6 50,9 349 428 159 5 M8X1 4 32819 59,61
30 62 424 18 13 39,7 516 30,5 442 16 51 M8X1 4 328 19 5961
484 18 18,3 36,5
484 19 183 36,5
72 50 23 175 446 592 365 50 17,5 5,6 M8X1 4 32819 68,81
35 72 45 19 135 46,1 6055 315 51,2 17,5 56 M10X1 5 32819 6881
51,1 19 188 37,6
51,1 20 18,8 37,6
80 51,6 25 183 495 66,1 381 55 17,5 5,7 M8X1 4 32819 76,81
40 80 47,3 21 145 520 67,3 338 582 183 6,1 M10X1 5 32819 7681
56,3 21,4 42,8
90 57,1 27 19,8 56,1 74,7 41,3 635 20,6 6,1 M10X1 5 3,2827 86,79
45 85 483 22 15 566 726 348 63,6 183 6,1 M10X1 5 32819 8181
56,3 21,4 42,8
100 58,7 29 19,8 62,1 83,7 429 70 20,6 7,1 M10X1 5 3,282,7 96,8
50 90 493 22 155 625 782 358 676 183 6,4 M10X1 5 3,28 27 86,79
62,7 22 24,6 49,2
62,7 24 24,6 49,2
110 66,6 32 24,6 68,7 926 49,2 76,2 22,2 7,9 M10X1 5 3,2827 10681
55 100 536 25 16,5 69,1 859 378 762 20,6 7 M10X1 5 328 27 96,8
71,4 27,8 55,6
120 73 34 278 753 101 556 83 22,2 8,5 M10X1 5 4,06 3,1 11521

*If non-relubricatable type is needed, please order with suffix"H" (example: LY 213 2F.H)

100

or

15 5806(@)

é N
21

..2L ..2F
| Load rating (kN) Designations*

1,2 3,4 C Co Pu kq 1 kq 2 3

0,3 0,6 [7,35 4,75 0,140 |0,147 LY 203/12 2F.X 0,150 LY 203/12 2F.SX LY 203/12 2F.SNX
0,162 LY 203/12 2F 0,165 LY 203/12 2F.S LY 203/12 2F.SN
0,132 LY 203/15 2F.X 0,135 LY 203/15 2F.SX LY 203/15 2F.SNX
0,143 LY 203/15 2F 0,146 LY 203/15 2F.S LY 203/15 2F.SN
0,119 LY 203 2F.X 0,122 LY 203 2F.SX LY 203 2F.SNX
0,128 LY 203 2F 0,131 LY 203 2F.S LY 203 2F.SN

06 06 128 6,6 0,196 (0,17 LY 204 2F.X 0,18 LY 204 2F.SX LY 204 2F.SNX
0,19 LY 204 2F.Y 0,20 LY 204 2F.SY LY 204 2F.SNY
0,20 LY 204 2F 0,21 LY 204 2F.S LY 204 2F.SN

06 06 [140 7,80 0,232 |0,20 LY 205 2F.X 0,21 LY 205 2F.SX LY 205 2F.SNX
0,23 LY 2052F.Y 0,24 LY 205 2F.SY LY 205 2F.SNY
0,23 LY 205 2F 0,24 LY 205 2F.S LY 205 2F.SN

1,1 1,1 |22,5 11,6 0,450/0,43 LY 3052F 0,45 LY3052F.S LY 305 2F.SN

06 06 [|195 11,3 0,335 [0,35 LY 206 2F.X 0,36 LY 206 2F.SX LY 206 2F.SNX
0,37 LY 206 2F.Y 0,38 LY 206 2F.SY LY 206 2F.SNY
0,37 LY 206 2F 0,38 LY 206 2F.S LY 206 2F.SN

1,1 1,1 (28,1 16,0 0,670 (0,68 LY 306 2F 0,70 LY306 2F.S LY 306 2F.SN

1 15 |255 153 0,455 (0,54 LY 207 2F.X 0,55 LY 207 2F.SX LY 207 2F.SNX
0,57 LY 207 2F.Y 0,59 LY 207 2F.SY LY 207 2F.SNY
0,57 LY 207 2F 0,59 LY 207 2F.S LY 207 2F.SN

15 1,5 (33,2 19,0 0,815(0,80 LY 307 2F 0,83 LY3072F.S LY 307 2F.SN

1 15 |325 19,8 0,560 (0,73 LY 208-107 2F.X 0,75 LY 208-107 2F.SX LY 208-107 2F.SNX
0,80 LY 208-107 2F 0,82 LY 208-107 2F.S LY 208-107 2F.SN

15 15 1410 24,0 1,02 1,08 LY 308 2F 1,12 LY 308 2F.S LY 308 2F.SN

1 15 |325 20,4 0,640 0,70 LY 209 2F.X 0,73 LY 209 2F.SX LY 209 2F.SNX
0,76 LY 209 2F 0,79 LY 209 2F.S LY 209 2F.SN

15 15 |52,7 31,5 1,34 1,44 LY 309 2F 1,49 LY3092F.S LY 309 2F.SN

1 15 |350 23,2 0,695 (0,79 LY 210 2F.X 0,81 LY 2102F.SX LY 210 2F.SNX
0,91 LY 2102F.Y 0,93 LY 2102F.SY LY 210 2F.SNY
0,92 LY 210 2F 0,95 LY 2102F.S LY 210 2F.SN

2,0 2,0 (61,8 38,0 1,60 (1,86 LY3102F 193 LY3102F.S LY 310 2F.SN

1 2 43,5 29,0 0,865 (1,01 LY 211 2F.X 1,04 LY 2112F.SX LY 211 2F.SNX
1,20 LY 2112F 1,23 LY?2112F.S LY 211 2F.SN

2 2 715 450 190 (234 LY3112F 242 LY3112F.S LY311 2F.SN
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BALL BEARINGS - eccentric locking collar type - LY 2...

ol

Y

el
I k 24
NN

)
i

M L R

15 5806(@)

2L WRF
Load rating (kN) Designations*

2 rsa |C Co Py kg 1 kg 2 3
15 2 52,0 36,0 1,060 |1,42 LY 212 2F.X 1,45 LY 212 2F.SX LY 212 2F.SNX

1,67 LYZ2122F 1,70 LY2122F.S LY 212 2F.SN
2,1 21 819 52,0 2,20 |2,95 LY 3122F 3,05 LY3122F LY 312 2F
1,5 57,0 40,0 1,180 |1,99 LY 213 2F.X

2,30 LY2132F
2,1 21 [923 60,0 2,50 |3,67 LY3132F 3,79 LY313 2F.S LY 313 2F.SN
1,5 62,0 440 1,32 |2,18 LY 2142F.X

2,50 LY2142F
2,1 2,1 |104 68,0 2,75 4,40 LY 314 2F 4,54 LY 314 2F.S LY 314 2F.SN
1,5 62,0 445 1,44 |2,46 LY 2152F.X

2,90 LY 2152F
2 72,0 540 153 |299 LY 216 2F.X

3,54 LY 216 2F
2 102 79,0 1,96 [4,25 LY 2182F.X

511 LY 2182F
2 122 80,0 2,32 [4,35 LY 2202F
2 155 113 2,93 [6,70 LY 224 2F

LY
LY...S = o
C 1 i t4
LY...SN
Shaft dia. Nominal dimensions (mm)
d D B C S dy D, B1 d> B> E Gs SW_a b D3
60 110 583 26 18 755 95 425 839 223 7,7 M10X1 5 3,28 2,7 106,81
77,8 31 62
130 79,4 36 30,9 81,8 109 61,9 89 23,9 9,0 M10X1 5 4,0631 1252
2
65 120 66,1 27 215 825 1025 486 86 24 7,6 MIOX1 5
85,7 34,1 68,2
140 85,7 39 32,6 88,3 118 651 97 27 94M12X15 6 49 3,1 1352
3
70 125 66,1 28 21,5 87,1 108 48,6 92,9 23,8 8,1 M10X1 5
85,7 34,1 68,2
150 92,1 41 34,2 949 126 68,3 102 30,2 10 M12X15 6 4,9 3,1 1452
4
75 130 671 29 215 921 49,6 101,724 8,3 M10X1 5
92,1 37,3 74,6
80 140 71 30 234 974 51,8 110 26,2 8,2 M12X1,5 6
100 40,4 80,8
90 160 75 36 252 112 56,8 123,7 25,2 10 M12X1,5 6
106,4 43,6 88,2
100 180 75 36 255 12272 57,5 130 255 12 M12X15 6
120 215 81 40 285 1464 63,5 150 25,5 14 M12X1,5 6

*If non-relubricatable type is needed, please order with suffix "H" (example: LY 213 2F.H)
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2.10.5 BALL BEARINGS - eccentric locking collar type - UD 2...

15 5806(@)

T4

7/

S

12

13,4

Load rating (kN)
C_ Co Py

kg 1

Designations*

kg

2

3

UD
UD...SH
UD...SHN @

Shaft dia. Nominal dimensions (mm)
d D B C S dy D, B1 B. E Gs SW a b Ds
12 40 26 12 65 24,2 326 18 12 3,6 M5X08 25 2,06 1,35 38,1
15
17
20 47 29,4 14 75 282 386 214 12 43 M5X08 25 246 1,35 44,6
25 52 304 15 75 336 44 214 13 4,3 M6X0,75 3 2,46 1,35 49,73
30 62 338 16 9 39,7 51,6 23,8 14 51 M6X0,75 3 32819 59,61
35 72 364 17 95 46,1 605 254 15 56 M6X0,75 3 32819 68,81
40 80 412 18 11 520 67,3 30,2 16 6,1 M8X1 4 32819 76,81
45 85 422 19 11 56,6 72,6 30,2 17 6,1 M8X1 4 32819 8181
50 90 42,220 11 625 78,2 30,2 17 6,4 M8X1 4 3,28 2,7 86,79
55 100 46,521 12 69,1 859 32,6 19 7 M8X1 4 3,28 2,7 96,8
60 110 51522 13 755 95 375 205 7,7 M10X1 5 32827 10681

*If non-relubricatable type is needed, please order with suffix "H" (example: UD 206 2S.H)

104

0,3 0,6 [7,35 4,75 0,140 0,111 UD 203/12 2S 0,114UD 203/12 2S.SH _ UD 203/12 2S.SHN
0,098 UD 203/15 2S 0,101UD 203/15 2S.SH__ UD 203/15 2S.SHN
0,088 UD 203 25 0,091 UD 203 2S.SH UD 203 2S.SHN

0,6 0,6 [12,8 6,6 0,196]0,131UD 204 2S 0,137 UD 204 2S.SH UD 204 2S.SHN

0,6 0,6 14,0 7,80 0,232 10,164 UD 205 2S 0,171 UD 205 2S.SH UD 205 2S.SHN

0,6 0,6 [195 11,3 0,3350,26 UD 206 2S 0,27 UD 206 2S.Y UD 206 2S.Y

1 1 |55 153 0,455]0,40 UD 207 2S 0,41 UD 207 2S UD 207 2S

1 1 |32,5 19,8 0,560]0,50 UD 208 2S 0,51 UD 208 2S UD 208 2S

1 15 [32,5 204 0,640[0,55 UD 209 2S 0,56 UD 209 2S.SH UD 209 2S.SHN

1 15 350 232 0,695]0,62 UD 210 2S 0,63 UD 210 2S.SH UD 210 2S.SHN

1 1,5 |435 29,0 0,865[0,94 UD 2112S 0,95 UD 211 2S.SH UD 211 2S.SHN

15 1,5 |52,0 36,0 1,060]1,04 UD 2122S 1,05 UD 212 2S.SH UD 212 2S.SNH
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2.10.6 BALL BEARINGS - eccentric locking collar type - LD 2...

G

[

8

LD
LD...S . -
LD...SN

Shaft dia. Nominal dimensions (mm)
d D B C S d; D, B1 B, E Gs SW a b Ds
12 40 28 12 10 242 326 20 12 3,6 M5X08 25 2,06 1,3538,1
15
17
20 47 31 14 115 282 386 23 12 4,3 M5X08 25 2,46 1,35 44,6
25 52 32 15 115 336 44 23 13 4,3 M6X0,75 3 2,46 1,35 49,73
30 62 36 18 13 39,7 516 26 14 51 M6X0,75 3 3,28 19 59,61
35 72 38 19 135 46,1 605 27 15 56 M6X0,75 3 32819 6881
40 80 40 21 145 520 67,3 29 16 6,1 M8X1 4 32819 7681
45 85 42 22 15 566 726 30 17 6,1 M8X1 4 32819 8181
50 90 43 22 155 625 782 31 17 6,4 M8X1 4 3,28 2,7 86,79
55 100 47 25 16,5 69,1 859 33 19 7 M8X1 4 3,28 2,7 96,8
60 110 50 26 18 755 95 36 205 7,7 M10X1 5 3,2827 106,81
65 120 53 27 19 825 102538 215 7,6 M10X1 5
70 125 58 28 215871 108 43 215 8,1 M10X1 5
75 130 58 29 215 92,1 113 43 215 8,3 M10X1l 5
80 140 61,8 30 234 974 122546,8 22 8,2 M10X1 5
90 160 69,5 36 252 112 139552 245 10 M12X15 6
100 180 75 36 255 122,2 156 57,5 255 12  M12X15 6
120 215 81 40 285 1464 186 635 285 14 M12X15 6

*If non-relubricatable type is needed, please order with suffix "H" (example: LD 205 2F.H)
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P RIL()

g e

L
Load rating (kN) Designations*

> r3a |C Co Py kg 1 kg 2 3
0,3 0,6 (7,35 4,75 0,1400,117 LD 203/12 2F 0,120LD 203/12 2F.S LD 203/12 2F.SN

0,103 LD 203/15 2F 0,106 LD 203/15 2F.S LD 203/15 2F.SN

0,092 LD 203 2F 0,095LD 203 2F.S LD 203 2F.SN
0,6 06 (12,8 6,60 0,196 |0,135LD 204 2F 0,141LD 204 2F.S LD 204 2F.SN
0,6 0,6 (140 7,80 0,232]0,169LD 205 2F 0,179LD 205 2F.S LD 205 2F.SN
06 1 (195 11,3 0,335][0,27 LD 206 2F 0,28 LD 206 2F.S LD 206 2F.SN
1 15 |25,5 15,3 0,455(0,41 LD 207 2F 0,43 LD 207 2F.S LD 207 2F.SN
1 15 |32,5 19,8 0,560(0,53 LD 208 2F 0,55 LD 208 2F.S LD 208 2F.SN
1 15 (32,5 20,4 0,640(0,60 LD 209 2F 0,63 LD 209 2F.S LD 209 2F.SN
1 1,5 |[350 23,2 0,695(0,67 LD 2102F 0,69 LD 210 2F.S LD 210 2F.SN
1 2 43,5 29,0 0,865(0,93 LD 2112F 0,96 LD 211 2F.S LD 211 2F.SN
15 2 |52,0 36,0 1,060(1,27 LD 2122F 1,30 LD 212 2F.S LD 212 2F.SN
1,5 57,0 40,0 1,180(1,53 LD 213 2F
1,5 62,0 44,0 1,32 (1,80 LD 214 2F
1,5 62,0 44,5 1,44 [2.00 LD 2152F
2 72,0 54,0 1,53 (2,40 LD 216 2F
2 102 79,0 1,96 (2,67 LD 2182F
2 122 80,0 2,32 (3,79 LD 2202F
2 155 113 293 6,53 LD 224 2F
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2.10.7 BALL BEARINGS - spherical O.D. - US 2..., LS 2...

P RIL()

US
IS [ (1) cC | @®
Shaft dia. Nominal dimensions (mm)

(mm) D d1 D, E
17 40 242 32,6 3,6
20 47 28,2 38,6 4,3
25 52 33,6 44 4,3
30 62 39,7 51,6 51
35 72 46,1 60,5 5,6
40 80 52,0 67,3 6,1
45 85 56,6 72,6 6,1
50 90 62,5 78,2 6,4
55 100 69,1 859 7
60 110 755 95 7,7

L «.F
Load rating (kN) Designations*
2 C Co Py C kg 1 B C kg 2
0,6 7,35 4,75 0,140 [12 0,064 US 203 2S
1 12,8 6,6 0,196 (14 0,094 US 204 2S
1 14,0 7,80 0,232 (15 0,116 US 205 2S 26 15 0,150 LS 205 2F
1 19,5 11,3 0,335 (16 0,18 US 206 2S 28 18 0,24 LS 206 2F
1,1 255 15,3 0,455 (17 0,28 US 207 2S 32 19 0,38 LS 207 2F
1,1 32,5 19,8 0,560 (18 0,37 US 208 2S 36 21 0,51 LS 208 2F
1,1 32,5 20,4 0,640 (19 0,40 US 209 2S 37 22 0,55 LS 209 2F
1,1 35,0 23,2 0,695 |20 0,45 US 2102S 40 22 0,64 LS 210 2F
1,5 43,5 29,0 0,865 |21 0,60 US 2112S 44 25 0,99 LS 2112F
1,5 52,0 36,0 1,060 |22 0,77 US 212 2S

*If non-relubricatable type is needed, please order with suffix "H" (example: US 206 2S.H)
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2.10.8 BALL BEARINGS -

konus: 1/12

with

tapered
-LK 2..., UK2...,LK2... + H

konus: 1/12 5

bore

with

adapters

oy UK2. + H..

15 5806(@)

r L

= _
LB LTS
UK L Dl
LK(UK)+H 0 ¢ | @ (3)
Shaft dia. Nominal dimensions (mm)
d; d D L B C d1 D1 W Y E
20 25 52 35 23 15 33,6 44 38 8 4,3
26 15 15
25 30 62 38 26 18 39,7 51,6 45 8 51
27 16 16
30 35 72 43 27 19 46,1 60,5 52 9 5,6
29 17 17
35 40 80 46 29 21 52 67,3 58 10 6,1
31 18 18
40 45 85 50 30 22 56,6 72,6 65 11 6,1
33 19 19
45 50 90 55 31 22 62,5 78,2 70 12 6.4
55 20 20
50 55 100 59 33 25 69,1 85,9 75 12 7
59 21 21
55 60 110 62 36 26 75,5 95 80 13 7,7
62 22 22
60 65 120 65 38 27 82,5 1025 85 14 7,6
65 75 130 73 41 29 92,1 113 98 15 8,3
70 80 140 78 44 30 97,4 1225 105 17 8,2
75 85 150 82 46 34 105 130 110 18 8,2
80 90 160 86 49 36 112 1395 120 18 10

*If non-relubricatable type is needed, please order with suffix "H" (example: LK 208 2F.H + H 2308)

110

il RS ...2L ..2F
Load rating (kN) Designations*

C Co Py kg 1,2 kg 3

140 7,80 0,232(0,15 LK 2052F 0,24 LK 205 2F+H 2305
14,0 7,80 0,232|0,14 UK 2052S 0,23 UK 205 2S5+H 205
195 11,3 0,335(0,27 LK 206 2F 0,40 LK 206 2F+H 2306
19,5 11,3 0,335/0,18 UK 206 2S 0,28 UK 206 2S+H 206
255 15,3 0,445|0,36 LK 207 2F 0,53 LK 207 2F+H 2307
25,5 15,3 0,44510,28 UK 207 2S 0,41 UK 207 25+H 207
325 19,8 0,560(0,46 LK 208 2F 0,69 LK 208 2F+H 2308
32,5 19,8 0,560 (0,36 UK 208 2S 0,53 UK 208 25+H 208
325 204 0,640(0,49 LK 2092F 0,77 LK 209 2F+H 2309
32,5 20,4 0,640(0,39 UK 209 2S 0,62 UK 209 2S+H 209
35,0 23,2 0,695(0,57 LK 2102F 0,93 LK 210 2F+H 2310
35,0 23,2 0,695/0,44 UK 2102S 0,71 UK 210 2S+H 210
43,5 29,0 0,865(0,74 LK 2112F 1,16 LK 211 2F+H 2311
43,5 29,0 0,865[0,59 UK 2112S 0,90 UK 211 2S+H 211
52,0 36,0 1,060(0,99 LK 2122F 1,47 LK 212 2F+H 2312
52,0 36,0 1,0601(0,75 UK 2122S 1,10 UK 212 2S+H 212
57,0 40,0 1,180|1,26 LK 2132F 1,82 LK 213 2F+H 2313
62,0 44,5 1440|154 LK 2152F 2,59 LK 215 2F+H 2315
72,0 540 1530[1,99 LK 2162F 3,27 LK 216 2F+H 2316
85,0 65,0 1,720(2,37 LK 2172F 3,92 LK 217 2F+H 2317
102 79,0 1960299 LK 2182F 468 LK 218 2F+H 2318
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P RIL()

2.10.9 BALL BEARINGS - locking collar type - LC 2...

m

AL

\_ 7
7T
N

e

ol
\\\\\\

LC ..2L .2F ..2T
Shaft dia. Nominal dimensions (mm) | Load rating (KN) Designations*

d D B C S d; D, d, B, E Gs SW . C Co Pu kg
20 47 31 17 12,7 28,2 38,6 40 10 4,3 M5X0,8 2,5 0,6 12,8 6,60 0,196 10,20 LC 204 2F
25 52 341 17 14,3 336 44 45 12 4,3 M6X0,75 3 0,6 14,0 7,80 0,232[0,24 LC 2052F
30 62 38,1 19 15,9 39,7 516 54 13,2 5,1 M8X1 4 0,6 19,5 11,3 0,335/0,40 LC 206 2F
35 72 43 20 17,5 46,1 60,5 60 12 5,6 M8X1 4 1 25,5 15,3 0,445]0,55 LC 207 2F
40 80 49 21 19 52 67,3 68 13 6,1 M8X1 4 1 32,5 19,8 0,560/0,74 LC 208 2F
45 85 49,2 22 19 56,6 726 73 13 6,1 M8X1 4 1 325 204 0,640[0,78 LC 209 2F
50 90 516 24 19 625 782 78 14 6,4 M8X1 4 1 350 23,2 0,695/0,93 LC2102F
55 100 556 25 22,2 69,1 859 88 15 7 M10X1 5 1 43,5 29,0 0,865(1,30 LC2112F
60 110 65,1 26 25,4 755 95 98 16 7,7 M10X1 5 1,5 52,0 36,0 1,060]1,86 LC2122F
65 120 68,3 27 25,4 82,5 1025 102 18 7,6 M10OX1 5 1,5 57,0 40,0 1,180(2,17 LC2132F

*If non-relubricatable type is needed, please order with suffix "H" (example: LC 205 2F.H)
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15 5806(@)

2.10.10 BALL BEARINGS - with locking gutter - LN... - with locking cartridge - UH...
B
B Bt
R E
-
X | ) 2l =\ & | 24
8
al 2 5| & ﬁ% E% al & 3| s
X I
|-
I
N N
LN c ) 2L ~-2F UH ¢ | iy S
Shaft dia. Nominal dimensions (mm) Load rating (kN)
d D B C B, s ds D; N R E Mo C Co Py |kg Designations Fig.
20 47 34,1 14 - 15,6 282 386 7 7 4,3 0,6 12,8 6,6 0,196 [0,16 LN 204 2F 1
47 28 14 166 75 335 40,2 - - 4,3 - 11,2 6,55 0,275 ]0,14 UH 005/20 2S 2
25 52 349 15 - 14,7 336 44 8 7 4,3 0,6 14,0 7,80 0,232 0,17 LN 2052F 1
30 62 365 18 - 14,5 397 51,6 8 7 5.1 0,6 195 11,3 0,335 0,30 LN 206 2F 1
62 32 18 18 9 43,7 53,6 5,1 159 10,2 0,440 |0,27 UH 007/30 2S 2
35 72 37,7 19 - 15,7 46,1 605 8 7 5,6 1 25,5 15,3 0,455 [0,49 LN 207 2F 1
40 80 429 21 - 15,9 520 67,3 9 7 6,1 1 32,5 19,8 0,560 [0,58 LN 208 2F 1
45 85 429 22 - 17,4 56,6 72,6 9 7 6,1 1 32,5 20,4 0,640 [0,66 LN 209 2F 1
50 90 492 22 - 19 625 782 10 7 6,4 1 35,0 23,2 0,695 0,76 LN 210 2F 1
60 110 619 24 - 24,6 755 95 12 9 7,7 15 52,0 36,0 1,06 [1,52 LN 212 2F 1
70 125 68,2 28 - 27 87,1 108 12 9 8,1 15 620 440 132 225 LN 214 2F 1
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2.10.11 PILLOW BLOCKS - cast iron housing - S

N

f4

UES
LES | N
UYS V| B
LYS )
Shaft dia. Nominal dimensions (mm) Designations
d A A1 H H, H, Jm_in Jmax L N N, S1 kg 1
17 32 18 56,2 30,2 14 88 106 127 11,5 20,5 [15)9 0,48 UES 203 2S
20 34 23 638 333 14 89 1045127 13 20,7 |18,3 0,55 UES 204 2S
25 38 24 695 365 16 94 111 140 13 215 |19,5 0,70 UES 2052S
30 42 27 814 429 16 111 125 165 17 24 |21 1,06 UES 2062S.Y
1,06 UES 206 2S
35 46 28 92,1 47,6 17 122 136 167 17 24 [23,3 1,46 UES 207 2S.Y
255 1,45 UES 207 2S
40 49 31 98,2 49,2 18 128 145 184 17 255 |25,3 1,85 UES2082S.Y
29 1,85 UES 208 2S
45 52 36 107 54 20 136 151 190 17 235 |25,8 2,23 UES 2092S.Y
30,5 2,23 UES 209 2S
50 58 38 113,257,2 22 151 164 206 20 26,5 |27,6 2,59 UES2102S.Y
32 2,61 UES2102S
55 60 40 1255635 24 163 180 219 20 275
60 65 47 136,869,8 26,5 179 198 241 20 295
65 70 49 150 76,2 27 193 213 265 25 35
70 72 46 155 79,4 27 205 215 266 25 30
75 74 54 165 825 28 209 225 275 25 33
80 78 50 175 88,9 30 222 242 292 25 35
90 88 54 200 101,633 254 270 327 27 35
100 95 57 225 115 38 286 330 380 26 48

Designation building: Bearing LE 205 2F.X + Housing S 205 = Unit LES 205 2F.X
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@

15 5806(@)

S1 kg 2 S1 kg 3 S1 kg 4
15,9 0,50 LES 203 2F 22,1 0,52 UYS 203 2S 22,3 0,53 LYS 203 2F.X

23,4 0,54 LYS 203 2F
18,3 0,57 LES 204 2F.Y 23,5 0,59 UYS 204 2S 24 0,60 LYS2042F.X

0,57 LES 204 2F 26,6 0,62 LYS 204 2F.Y

26,6 0,63 LYS 204 2F
195 0,72 LES2052F.X 23,5 0,73 UYS 2052S 25 0,75 LYS2052F.X
19,8 0,73 LES 2052F.Y 26,9 0,78 LYS 2052F.Y
19,8 0,73 LES 205 2F 26,9 0,78 LYS 205 2F
215 1,11 LES 206 2F.X 26,7 1,12 UYS 206 2S.Y 29,4 1,17 LYS 206 2F.X
22,2 1,12 LES 206 2F.Y 1,11 UYS 206 2S 30,1 1,19 LYS 206 2F.Y
22,2 1,12 LES 206 2F 30,1 1,19 LYS 206 2F
23 1,49 LES 207 2F.X 29,4 1,58 UYS 207 2S.Y 31,5 1,63 LYS 207 2F.X
255 1,53 LES 207 2F.Y 1,56 UYS 207 2S 32,3 1,66 LYS 207 2F.Y
25,5 1,53 LES 207 2F 32,3 1,66 LYS 207 2F
26,5 1,90 LES 208 2F.X 32,7 1,99 UYS 208 2S.Y 32,8 2,02 LYS 208 2F.X
30,2 1,96 LES 208 2F 1,97 UYS 208 2S 34,9 2,08 LYS 208 2F
27 2,28 LES 209 2F.X 32,7 2,34 UYS2092S.Y 33,3 2,40 LYS 209 2F.X
30,2 2,34 LES 209 2F 2,32 UYS 209 2S 34,9 2,46 LYS 209 2F
295 2,68 LES2102F.X 32,7 2,73 UYS 2102S.Y 33,8 2,80 LYS2102F.X
32,6 2,74 LES2102F.Y 2,71 UYS2102S 38,1 2,92 LYS2102F.Y
326 2,75 LES 2102F 38,1 2,93 LYS 2102F
30,5 3,53 LES2112F.X 35,9 3,59 UYS2112SY 37,1 3,61 LYS2112F.X
33,4 3,62 LES2112F 36,4 3,54 UYS 2112S 43,6 3,80 LYS 211 2F
33 444 LES 212 2F.X 40,3 4,19 UYS2122S 40,3 4,57 LYS 212 2F.X
39,7 4,62 LES 212 2F 46,8 4,82 LYS 212 2F
35,1 5,83 LES2132F.X 446 6,24 LYS2132F.X
429 6,02 LES 213 2F 516 6,55 LYS 2132F
37,8 6,42 LES2142F.X 446 6,78 LYS 214 2F.X
39,7 6,60 LES 214 2F 51,6 7,10 LYS 214 2F
38,6 7,57 LES2152F.X 456 7,96 LYS2152F.X
46,3 7,80 LES 215 2F 54,8 8,40 LYS 2152F
38,4 8,90 LES 216 2F.X 47,6 9,49 LYS 216 2F.X
476 9,20 LES 216 2F 59,6 10,0 LYS 216 2F
426 13,1 LES 218 2F.X 49,8 13,8 LYS 218 2F.X
54 13,7 LES 218 2F 62,8 14,6 LYS 218 2F
45 17,0 LES 220 2F.X 495 17,4 LYS 2202F
63,4 17,8 LES 220 2F

All combinations with other bearing's variants are posible!
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PILLOW BLOCKS - cast iron housing - S

N1

UDS

LDS

USS 8

LSS ;

Shaft dia. Nominal dimensions (mm) Designations

d A A1 H H, H, Jrﬁ" Jmax L N N, S1 kg 1
17 32 18 58,2 30,2 14 88 106 127 11,5 20,5 |19,5 0,50 UDS 203 2S
20 34 23 638 333 14 89 1045127 13 20,7 21,9 0,56 UDS 204 2S
25 38 24 695 365 16 94 111 140 13 21,5 22,9 0,71 UDS 205 2S
30 42 27 814 429 16 111 125 165 17 24 (24,8 1,08 UDS 206 2S
35 46 28 92,1 47,6 17 122 136 167 17 24 (26,9 1,49 UDS 207 2S
40 49 31 982 492 18 128 145 184 17 25,5 (30,2 1,87 UDS 208 2S
45 52 36 107 54 20 136 151 190 17 23,5 31,2 2,25 UDS 209 2S
50 58 38 113,257,2 22 151 164 206 20 26,5 31,2 2,63 UDS 2102S
55 60 40 1255635 24 163 180 219 20 27,5 345 3,54 UDS2112S
60 65 47 136,869,8 26,5 179 198 241 20 29,5 |38,5 4,19 UDS 2122S
65 70 49 150 76,2 27 193 213 265 25 35
70 72 46 155 79,4 27 205 215 266 25 30
75 74 54 165 825 28 209 225 275 25 33
80 78 50 175 88,9 30 222 242 292 25 35
90 88 54 200 101,633 254 270 327 27 35
100 95 57 225 115 38 286 330 380 26 48

Designation building: Bearing LD 205 2F + Housing S 205 = Unit LDS 205 2F
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Designations
s, kg 2 S1 kg 3 Sy kg 4
18 0,50 LDS 203 2F 6 0,47 USS 203 2S
19,5 0,57 LDS 204 2F 7 0,52 USS 204 2S
20,5 0,72 LDS 205 2F 7,5 0,67 USS 2052S 11,5 0,70 LSS 205 2F
23 1,09 LDS 206 2F 8 1,00 USS 206 2S 13 1,06 LSS 206 2F
24,5 1,50 LDS 207 2F 8,5 1,37 USS 207 2S 13,5 1,47 LSS 207 2F
255 1,90 LDS 208 2F 9 1,74 USS 208 2S 14,5 1,88 LSS 208 2F
27 2,30 LDS 209 2F 9,5 2,10 USS 209 2S 15 2,25 LSS 209 2F
27,5 2,68 LDS 210 2F 10 2,46 USS 210 2S 15,5 2,65 LSS 2102F
30,5 3,53 LDS 211 2F 10,5 3,20 USS2112S 16,5 3,59 LSS 2112F
32 4,42 LDS 212 2F 11 3,92 USS 212 2S
34 5,78 LDS 213 2F
36,5 6,40 LDS 214 2F
36,5 7,50 LDS 2152F
38,4 8,90 LDS 216 2F
44,3 12,2 LDS 218 2F
495 17,1 LDS 220 2F

All combinations with other bearing's variants are posible!
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PILLOW BLOCKS - cast iron housing - S

L Nt
o w7y,
= Vz//é///‘l I'i (
7/ \N\\ //]\\{\'\\\

Taper: 1/12

D

w”/ll/////////// 2

/A&\\\\\\\\
I/////I/
Yo,

LKS = -
LKS+H °

UKS | A =
UKS+H 1/ 1Y

] | A (1) 2 3) 3]

Shaft dia. Nominal dimensions (mm) Designations Designations

d A Ar H H; Ho  Jmin Jmax L N N |S1 kg 1 s, kg 2 S1 kg 3 S1 kg 4
20 38 24 695 365 16 94 111 140 13 215 (11,5 0,70 LKS 205 2F 23,5 0,79 LKS 2052F+H 2305 |75 0,67 UKS2052S [19,5 0,74 UKS 205 2S+H 205
25 42 27 81,4 42,9 16 111 125 165 17 24 |13 1,09 LKS 206 2F 25 1,22 LKS 206 2F+H 2306 |8 1,00 UKS2062S [20 1,10 UKS 206 2S+H 206
30 46 28 92,1 47,6 17 122 136 167 17 24 |13,5 1,45 LKS 207 2F 29,5 1,62 LKS2072F+H 2307 |85 1,37 UKS2072S [245 1,50 UKS 207 2S+H 207
35 49 31 98,2 49,2 18 128 145 184 17 255 (14,5 1,83 LKS 208 2F 31,5 2,05 LKS2082F+H 2308 |9 1,73 UKS2082S [27 190 UKS 208 2S+H 208
40 52 36 107 54 20 136 151 190 17 23,5(15 2,19 LKS 209 2F 35 2,47 LKS?2092F+H 2309 (9,5 2,09 UKS2092S [295 2,32 UKS 209 2S+H 209
45 58 38 113,2 57,2 22 151 164 206 20 26,5 (155 2,58 LKS 210 2F 39,5 2,94 LKS?2102F+H 2310 |10 2,45 UKS2102S (34,5 2,72 UKS 2102S+H 210
50 60 40 1255 635 24 163 180 219 20 27,5 (16,5 3,34 LKS 211 2F 425 3,76 LKS?2112F+H 2311 [10,5 3,19 UKS2112S (36,5 3,50 UKS2112S+H 211
55 65 47 136,8 69,8 26,5 179 198 241 20 29,5 (18 4,14 LKS 212 2F 44 4,62 LKS?2122F+H 2312 |11 3,90 UKS2122S (37 4,25 UKS2122S+H 212
60 70 49 150 76,2 27 193 213 265 25 35 (19 551 LKS2132F 46 6,07 LKS 213 2F+H 2313
65 74 54 165 825 28 209 225 275 25 33 |20,5 7,04 LKS2152F 52,5 8,09 LKS 215 2F+H 2315
70 78 50 175 88,9 30 222 242 292 25 35 [22 8,49 LKS 216 2F 56 9,77 LKS 216 2F+H 2316
80 88 54 200 101633 254 270 327 27 35 245 125 LKS 218 2F 615 1419 LKS 218 2F+H 2318

Designation building: Bearing LK 205 2F + Housing S 205 = Unit LKS 205 2F All combinations with other bearing's variants are posible!

Bearing LK 205 2F + Housing S 205 + Adapter H 2305 = Unit LKS 205 2F + H2305
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